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Mhls  Is  the  final  report  describing  the  development  of  a current-value  human 
resources  accounting  (HRA)  methodology.  Current-value  HRA  Is  designed  to 
aid  management  In  decision  making.  Its  goal  Is  to  provide  Information  about 
the  effects  of  organizational  policies  and  practices  on  the  value  of 
organizations'  human  resources.  — ■ 
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‘This  report  sunmarl  zes  two  phases  of  activity.  Phase  1 Investigated 
the  nature  of  the  relationship  between  the  human  organization  and 
organizational  effectiveness.  Phase  2,  called  value  attribution. 
Involved  three  steps:  (1)  the  prediction  of  chanaes  In  performance, 

(2)  the  determination  of  the  dollar  value  of  these  changes,  and  (3)  the 
caoltallzatlon  and  discounting  of  these  (future)  dollar  values.  ) 

These  procedures  were  first  apolled  to  extant  data  from  business  and 
Industry.  Two  performance  measures  (total  variable  expense  A absence 
rate)  were  predicted  by  the  Survey  of  Organl zati ons  (Taylor  & Bowers, 
1972),  using  equations  developed  via  (double  crofs-val Idated)  linear 
multiple  regression.  The  theory  underlying  current  value  HRA  --  that 
today's  manaoement  practices  affect  tomorrow's  organizational  effective- 
ness --  was  supported. 

Second,  the  basis  was  laid  for  extension  of  current-value  HRA  to  the 
Navy,  faltlvarlate  analyses  were  conducted  which  Indicated  significant 
relationships  (In  proportions  far  exceeding  chance)  between  HRMS 
measures  and  two  sets  of  Navy  performance  measures  (operational 
readiness  & reenllstment  rate). 

^he  results  Indicate  that  even  small  changes  In  the  human  organization 
can  yield  significant  Increments  or  decrements  In  future  performance. 

A number  of  procedural  and  ethical  Issues,  discussed  In  the  report,  still 
remain.  However,  the  findings  clearly  Indicated  that  current-value 
systems  of  human  resources  accounting  are  feasible  In  both  civilian 
and  Navy  settings.  v 
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PREFACE 

This  report  summarizes  the  development  of  • current  velue  human 
resources  accounting  (HRA)  methodology.  It  Is  the  final  report  In  a 
series  generated  by  work  under  contract  N00014-76-C-036?. 

Current  value  HRA  Is  designed  to  provide  feedback  on  how  manage- 
ment practices  Impact  the  value  of  an  organization's  human  resources. 

The  methodology  rests  on  repeated  measurements  of  both  the  human 
organization  and  organizational  effectiveness.  Based  on  the  relation- 
ship between  these  two  aspects  of  organizational  functioning,  changes 
In  future  performance  can  be  predicted  based  on  measured  changes 
In  the  human  organization. 

In  this  report,  findings  and  conclusions  from  the  previous  seven 
reports  are  sumnarlzed  with  an  emphasis  on  readability.  Toward  this 
end,  several  tables  containing  statistical  results  have  been  placed 
In  appendices  rather  than  In  the  text.  In  a few  cases,  statistical 
tests  performed  for  earlier  reports  have  been  excluded  altogether. 
Readers  Interested  In  pursuing  these  particular  findings  should  refer 
to  the  appropriate  earlier  report,  as  cited  In  the  text  of  this 
monograph. 

The  report  contains  five  sections.  Section  I (Chapters  1 to  3) 
provides  an  Introduction  to  current  value  HRA  — Its  definition, 
purposes,  benefits,  and  complexities.  Section  II  (Chapters  4 to  6) 
describes  the  analytic  steps  necessary  to  define  the  relationship 
between  management  practices  and  organizational  effectiveness.  The 
product  of  these  analyses  Is  a set  of  equations  to  be  used  In  predicting 
performance  changes.  This  constitutes  Phase  One  of  current  value  HRA. 


Section  III  (Chapters  7 ft  8)  summarizes  the  second  phase  of 
current  value  HRA  — value  attribution.  The  current  value  of  changes 
In  management  practices  Is  estimated  based  on  the  changes  In  performance 
they  are  likely  to  cause.  Two  case  examples  are  presented,  one  using 
civilian  data  (Chapter  7)  and  the  other  using  Navy  data  (Chapter  8). 

The  civilian  case  provides  a more  complete  illustration  of  the 
methodology.  However,  both  case  examples  support  the  feasibility  and 
potential  power  of  a current  value  system  of  human  resources  accounting. 
Section  IV  (Chapters  9 ft  10)  discusses  Issues  related  to  the  utilization 
and  Implementation  of  current  value  HRA.  Both  procedural  and  ethical 
Issues  are  addressed.  Finally,  Section  V (Chapter  11)  summarizes  the 
findings. 

The  purpose  of  the  work  reported  herein  was  to  develop  a methodology 
using  data  from  "real"  organizations.  The  data  used  were  already  In 
hand  and  were  not  collected  specifically  for  this  research.  Even  so, 
they  permit  an  Illustration  of  the  analytic  processes  Involved  In 
current  value  HRA.  In  addition,  because  the  data  are  "real,"  the 
numeric  products  of  the  analyses  may  also  be  of  Interest  for  the 
following  reasons: 

(1)  as  the  bases  of  subsequent  analysis; 

(2)  as  Important  research  findings  In  their  own  right; 

(3)  as  suggestive  of  additional  Issues  to  be  Investigated 
In  the  Current  Value  Method; 

(4)  as  an  example  of  the  type  or  range  of  outcomes  one 
might  expect  from  a functioning  current  value  HRA 
system. 

In  conclusion,  the  research  reported  herein  supports  the  feasibility 
of  developing  current  value  systems  of  human  resources  accounting  In 
both  civilian  and  Navy  settings.  The  next  step  should  be  actual 
Implementations  In  organizations  and  a study  of  the  utilization  process. 
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SECTION  I: 

CURRENT  VALUE  HUMAN  RESOURCES  ACCOUNTING: 

AN  OVERVIEW 

Current  value  human  resources  accounting  (HRA)  Is  designed 
to  aid  management  In  decision  making.  Its  goal  Is  to  provide 
Information  about  the  effects  of  organizational  policies  and 
practices  on  the  value  of  organizations'  human  resources. 

Section  I provides  an  Introduction  to  current  value  HRA. 

The  section  Is  divided  Into  three  chapters.  Chapter  1 describes 
the  current  value  accounting  system  - Its  purposes  and  benefits. 
Chapter  2 lists  the  general  requirements  for  developing  the 
system  and  assesses  the  feasibility  of  meeting  them.  Chapter  3 
focuses  on  the  complexities  Involved  In  estimating  changes  In 
the  value  of  an  organization's  human  resources. 


3 


CHAPTER  1 

WHY  HUMAN  RESOURCES  ACCOUNTING? 

Effective  utilization  of  resources  Is  basic  to  good  management. 

In  the  Navy,  as  In  civilian  organizations,  the  types  of  resources 
available  are  diverse  and  both  technical  and  human  In  nature.  The 
"technical  organization"  Includes  the  physical  plant  and  equipment, 
production  technologies,  and  financial  Investments.  From  the  "human 
organization"  comes  the  manpower,  work  styles,  and  the  motivation 
to  perform. 

Organizational  leaders  have  long  recognized  the  Importance  of 
technical  resources  and  well-accepted  methods  for  measuring  levels 
of  and  changes  In  these  resources  are  found  In  most  organizations’ 
accounting  systems  (e.g.,  financial  accounting,  systems  analysis. 
Industrial  engineering).  The  current  state  of  the  technical  resources 
and  the  Impact  of  management  decisions  on  them  are  usually  expressed 
In  dollars  and  cents.  Thus,  when  managers  make  choices,  the  likely 
Impact  of  their  actions  on  the  dollar  value  of  the  technical  resources 
enters  the  decision  process. 

In  contrast,  slight  attention  Is  paid  to  monitoring  the  hunan 
organization.  Methods  for  assessing  the  Impact  of  decisions  on  the 
organization's  human  and  social  resources  remain  primitive.  Whether 
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the  cause  of  this  primitiveness  Is  lack  of  attention  or  the  lack  of 
ability  to  measure  Is  debatable,  but  the  consequence  of  not  monitoring 
changes  In  the  human  organization  Is  frequently  management  actions 
which  unwittingly  decrease  the  value  of  the  human  resources. 

This  situation  Is  Illustrated  by  what  may  be  termed  the  "contingency 
paradox."  Much  research  evidence  Indicates  that  better  cost  performance 
occurs  under  an  open,  "participative"  management  system  than  under  a 
tightly  directed,  "autocratic"  one  (e.g.,  Likert,  1961,  1967;  Drexler 
& Bowers,  1973;  Franklin  & Drexler,  1976).  Yet,  when  confronted  with 
a need  for  greater  efficiency,  management  typically  moves  toward  less 
cost-effective  practices.  Short-term  gains  are  demanded  and  often 
realized  through,  for  example,  arbitrary  head  count  reductions  and 
close  supervision.  The  problem,  however.  Is  that  these  gains  may  be 
spurious,  since  costly  long-term  problems  In  the  human  organization  may 
also  result.  The  fact  that  well-accepted  methods  do  not  exist  for 
monitoring  the  value  of  human  resources  perpetuates  these  traditional 
practices. 

The  systems  providing  organizational  leaders  and  key  decision- 
makers with  Information  about  the  human  resources  are  deficient  In  two 
ways.  Present  systems  comnonly  provide  readings  on  events  and  conditions 
at  the  outcome  stage  only,  e.g.,  retention  rates  for  the  previous  month. 

The  conditions  and  events  leading  to  the  reported  outcomes  are  not 
Indicated,  since  traditional  systems  do  not  Include  Information  about 
the  state  of  the  human  organization  and  how  this  state  affects  outcomes. 

Secondly,  traditional  Information  systems  focus  on  short-term  outcomes 
and  provide  little  or  no  data  on  the  relationship  of  short-run  outcomes 
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to  long-range  effectiveness.  Without  these  additional  kinds  of 
Information,  management  must  make  decisions  based  on  Incomplete  and. 

In  some  cases,  misleading  Information. 

Thus,  methods  for  measuring  the  Impact  of  decisions  and  management 
practices  on  the  human  organization  are  critical  to  effective  manage- 
ment. Several  years  ago,  Brogden  and  Taylor  (1950)  proposed  that 
the  human  resources  of  an  organization  be  monitored  by  measuring  an 
Individual's  value  to  the  organization  In  financial  terms.  Recent 
attempts  to  gather  and  compile  such  measurements  are  termed  human 
resources  accounting  (Nermanson,  1964).  Three  types  have  been 
conceptual  1 zed: 

(1)  The  “Incurred  Cost"  method,  measuring  the  amounts 
already  Invested  In  the  human  organization  (Brummet, 

Pyle.  I Flamholtz,  1968;  Pyle.  1970a,  1970b). 

(2)  The  "Replacement  Cost"  method,  estimating  the  cost 
of  replacing  the  organization's  human  resources 
(Flamholtz,  1969). 

(3)  The  "Present  Value"  method,  estimating  the  future 
productive  potential  of  current  human  resources 
(Likert,  1967;  Likert,  Bowers,  A Norman,  1969; 

Likert  A Bowers,  1973;  Bowers  A Peccrella,  1975). 

This  report  focuses  on  developing  and  demonstrating  the  methodology 
for  the  Present  Value,  also  called  the  Current  Value,  approach  to 
human  resources  accounting.  The  Current  Value  approach  rests  on  the 
relationship  between  the  current  state  of  the  human  organization  and 
future  performance.  Two  features  are  emphasized.  One  Is  time-lag: 
a belief  that  the  effects  of  "today's"  management  practices  on 
performance  are  felt  most  strongly,  not  today,  but  "tomorrow."  The 
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second  key  point  is  its  emphasis  on  assessing  change  In  the  human 
organization  and  in  future  performance  rather  than  on  determining 
the  absolute  value  of  human  resources.  The  phrase  "Future  Performance 
Trend  Indicators"  (FPTI)  embodies  both  of  these  concepts.  It  stresses 
that  a human  organization  that  is  managed  now  in  a way  that  is  better 
than  at  some  time  in  the  past  results  in  greater  effectiveness  in  the 
future. 

Future  performance  trend  indicators  predict  changes  in  such 
outcome  measures  as  productivity,  production  costs,  and  absenteeism. 
These  predicted  changes,  when  converted  to  their  dollar  values,  can 
be  discounted  to  reflect  the  timing  of  their  predicted  occurrence,  and 
then  capitalized  to  reflect  their  Investment  value.  These  values  are 
the  current  value  of  measured  changes  in  the  human  organization  which 
will  cause  future  changes  in  performance.  While  the  description  here 
expresses  the  value  of  changes  in  dollars,  the  same  procedures  are 
applicable  to  outcome  measures  not  expressed  in  dollars. 

Future  performance  trend  Indicators  pin-point  areas  of  the  human 
organization  needing  Improvement  before  the  problems  show  up  as,  e.g., 
higher  absenteeism  or  lower  productivity.  In  addition,  the  importance 
of  effectively  utilizing  human  resources  becomes  more  obvious  to 
decision-makers  since  the  state  of  the  human  organization  is  measured 


in  units  familiar  to  the  organization. 
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CHAPTER  2 

FORECASTING  PERFORMANCE : 
IS  IT  POSSIBLE? 


Potential  payoffs  of  forecasting  performance  as  a function  of 
changes  In  the  human  organization  Include  significant  Improvements 
In  performance  that  better  management  of  human  resources  can  foster. 
Nevertheless,  few  organizations  have  attempted  to  Incorporate  future 
performance  trend  Indicators  Into  their  management  Information  systems. 
Two  beliefs  help  to  explain  why  not:  first,  that  HRA  Is  unethical, 
and  second,  that  It  Is  unfeasible.  Ethical  Issues  surrounding  HRA 
are  discussed  In  Chapter  10.  Basically,  however,  objections  on 
ethical  grounds  concern  uneasiness  about  placing  a monetary  value  on 
workers.  In  addition,  brash  attempts  to  assess  the  value  of  human 
resources  might  produce  side  effects  such  as  suspicion  and  resentment 
which  would  decrease  the  value  of  those  very  resources. 

The  second  objection  Is  that  human  relationships,  motivations, 
behaviors,  and  attitudes  cannot  be  measured  with  the  desired  degree 
of  accuracy.  Indeed,  the  development  of  a current  value  HRA 
methodology  hinges  on  several  conditions  (Likert  & Bowers,  1973): 
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(1)  The  availability  of  scientific  knowledge  which 
Identifies  key  dimensions  of  human  organizations; 

(2)  The  adequacy  of  methodology  and  Instruments  for 
measuring  these  key  dimensions; 

(3)  The  availability  of  reliable  and  valid  performance 
data; 

(4)  The  availability  of  knowledge  of  the  relationships 
between  key  dimensions  of  the  human  organization 
and  performance  outcomes; 

(5)  The  availability  of  knowledge  of  the  persistence  of 
changes  In  the  human  organization  after  they  have 
occurred; 

(6)  A statistical  technique  for  computing  the  current 
value  of  the  human  organization. 

Each  of  these  conditions  and  the  extent  to  which  they  have  been  met 
are  discussed  In  the  remainder  of  this  chapter. 

Key  Dimensions  of  the  Human  Organization  and  Their  Measurement 
t Conditions  1 > 2) — 

Several  theories  In  the  psychological  literature  propose  conceptual 
models  for  understanding  the  functioning  of  organizations.  Most  of 
them  lack  the  necessary  comprehensiveness,  however,  focusing  on  one 
or  two  Isolated  constructs  such  as  "motivation"  or  "Interpersonal 
relations."  In  addition,  few  focus  on  the  causal  flow  of  events  In 
organizational  functioning  — that  Is,  on  what  behaviors  and  attitudes 
of  which  organization  members  at  one  point  In  time,  trigger  other 
behaviors  and  attitudes  of  other  members  at  some  different  point  In 
time. 
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Likert's  meta-theory,  which  places  behaviors  In  a causal- 
intervening-  end  result  sequence  Is  an  exception  (Likert,  1961,  1967, 
1976,  1977;  Bowers,  1976).  Briefly,  organizational  climate  and 
managerial  leadership  are  viewed  as  the  major  causal  variables,  peer 
leadership  and  group  process  as  Intervening  variables,  and  satisfaction 
and  performance  as  end  result  variables.  Figure  1 shows  graphically 
the  relationships  among  these  variables.  This  causal  flow  of  events 
takes  place  within  a framework  of  the  organization  as  a system  of 
overlapping  groups.  The  groups  are  described  as  "overlapping"  because 
each  person  below  the  very  top  and  above  the  very  bottom  of  the 
organization  Is  a member  of  two  groups  simultaneously;  he  or  she  Is 
a subordinate  In  the  group  Inmedlately  above  and  a supervisor  In  the 
group  Inwedlately  below.  In  effective  organizations,  the  dual  member- 
ship Implicit  In  this  fact  serves  an  Integrating  or  linkage  function, 
that  Is,  It  serves  to  knit  together  the  functions,  purposes,  and  needs 
of  the  various  parts  of  the  system.  The  theory  applies  best  to 
organizations  with  a hierarchy  of  authority.  This  Includes  the 
majority  of  business.  Industrial,  and  military  settings. 

Equally  Important,  the  theory  Is  supported  by  empirical  evidence. 

Its  comprehensiveness  has  been  tested  In  a variety  of  civilian  settings 
(e.g..  Bowers  & Franklin,  1976).  Its  applicability  to  two  military 
services  has  been  tested  as  well  (Bowers,  1975;  Wessner  * Franklin,  1975) 
and  Its  major  causal  statements  have  been  examined  across  time  and 
organizational  level  (Franklin,  1975a,  1975b). 
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Figure  1 

Relationships  between  Major  Social- 
Psychological  Factors  snd  Outcomes 
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•Personnel  performance  Includes  such  factors  as  retention  rate, 
discipline,  and  absence  rate. 
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reliability.  If  data  are  valid,  they  measure  the  dimensions  of 
effectiveness  they  are  supposed  to  measure.  Thus,  having  a definition 
of  effectiveness  Is  essential.  Implicit  in  FPTI  Is  a revised  definition 
of  effectiveness,  one  which  emphasizes  long-term  performance. 

Performance  data  that  are  reliable  measure  effectiveness  without  error, 
that  Is,  without  problems  such  as  Inaccurate  performance  reporting. 

The  validity  of  performance  measures  Is  affected  by  both  their 
definition  and  the  appropriateness  of  the  information  used  to  construct 
the  measures.  Concerning  definitions,  Nacy  and  Mlrvls  (1976)  Identi- 
fied three  criteria  which  performance  measures  should  meet  If  they 
are  to  be  used  In  human  resources  accounting: 

(1)  The  performance  behavior  must  be  significantly  affected 
by  the  work  structure.  This  excludes,  for  example, 
changes  In  productivity  due  to  fluctuations  In  demand, 
since  such  changes  are  caused  by  extra-organizational 
factors . 

(2)  The  behavior  must  be  measurable  and  convertible  to 
significant  costs  to  the  organizations. 

(3)  The  measurement  and  cost  of  each  performance  behavior 
should  be  mutually  exclusive  of  other  performance 
behaviors.  For  example,  a low  retention  rate  results 
In  Increased  recruiting  and  training  costs  and  perhaps 
In  reduced  readiness.  Therefore,  when  valuing  reten- 
tion rate  changes,  these  elements  should  be  reflected. 

On  the  other  hand,  the  costs  should  not  be  counted 
more  than  once;  for  example,  training  costs  used  to 
value  retention  rate  should  not  be  Included  when 
valuing  other  outcomes  related  to  that  retention  rs'.e. 
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In  terms  of  the  reliability  of  the  Information  collected  and 
used  to  measure  performance,  the  data  become  questionable  when  the 
following  practices  occur: 

(a)  changing  performance  standards  differentially  from 
subunit  to  subunit  or  period  to  period, 

(b)  maintaining  cannon  standards  for  all  subunits  when 
the  work  nature  or  mix  has  changed  drastically 
over  time  and  differentially  from  subunit  to 
subunit, 

(c)  clustering  performance  Information,  often  into 
cost  centers  which  bear  little  resemblance  to  the 
actual  organizational  operating  structure,  and 

(d)  relying  upon  collection  p>*ocedures  which  systema- 
tically distort  reported  results  (Taylor  & Bowers, 

1972,  pg.  82). 

It  Is  even  possible  that  outcome  data  are  deliberately  "fudged" 
when  the  control  and  reward  systems  of  an  organization  encourage  super- 
visory and  non-supervlsory  employees  to  protect  themselves  by  reporting 
Inaccurate  performance  figures.  These  situations  also  pose  problems 
for  traditional  accounting  methods  and  reports  used  to  assess  short-run 
profitability.  Nevertheless,  it  Is  important  to  assess  the  reliability 
of  the  data  to  be  used  In  forecasting  performance. 
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Knowledge  of  the  Relationship  between  the  Human  Organization  and 
PerformancYT)utco<nes  CEomjTtTon  41 

Failure  to  find  meaningful,  consistent  relationships  between 
soclo-psychologlcal  and  performance  properties  of  an  organization  seems 
to  stem  from  limitations  In  the  data  or  methods  used  to  Investigate 
them.  Sometimes  the  wrong  variables  are  attended  to.  At  other  times 
the  correct  variables  are  measured  poorly  (Katz  & Kahn,  1966). 

i 

Typically,  there  Is  a lack  of  awareness  of  time  lag  or  Insufficient 
data  to  assess  the  time  lag  operating  (Likert,  1961,  1967). 

The  measurement  method  and  Its  underlying  theoretical  rationale 
In  the  present  study  have  addressed  the  problems  Just  cited.  The 
Survey  of  Organizations  (S00)  measures  the  human  organization  variables 
central  to  Likert's  meta- theory.  Reliability  coefficients  for  the 
survey  measures  have  been  known  for  quite  some  time  (Taylor  & Bowers, 

1972).  Some  additional  characteristics  of  the  organization  (e.g..  Its 
technology)  and  Its  members  (e.g.,  their  achievement  motivation)  can 
be  added  In  particular  cases.  However,  the  standard  S00  provides  a 
relatively  comprehensive  picture  of  organizational  functioning. 

The  S00  manual  presents  some  evidence  of  the  relationship  between 
the  human  organization  and  organizational  outcomes  for  eight  companies. 

Twenty  to  30  percent  of  the  coefficients  relating  the  survey  Indices 
to  measures  of  efficiency  were  statistically  significant  beyond  the 
five  percent  level  of  confidence.  The  majority  of  these  coefficients 
fell  between  .25  and  .50,  with  a few  reaching  values  In  the  low  ,80's. 

Similar  results  exist  for  measures  of  attendance  for  these  same 
organizations. 
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tv  Idem.*  of  significant  relationship  of  these  measures  to  Navy 
performance  criteria  Is  also  available.  Relationships  of  SOQ  measures 
to  reenllstment  rates  and  to  validated  reenllstment  Intention*  of 
Individual*  have  been  demonstrated  by  Bower*  (1973).  Analytes  relating 
these  measures  to  actual  rententlon  and  readiness  have  also  been 
conducted  (Franklin  A Drexler,  1976;  Drexler  A Franklin,  1976;  Bowers, 
et  al.,  1978).  Finally,  relationships  to  discipline  rate  have 
been  established  (Crawford  A Thomas,  1975),  Thus,  when  problem*  In 
the  quality  of  the  survey  and  performance  data  are  taken  into  account 
and  solved,  the  likelihood  of  flndlnq  meaningful  relationships  Increases. 

^fTec tlv enes ^ Ch*nS»*t  <n  Organixatlonal  Functioning  and 

Little  research  has  been  conducted  on  this  topic.  A follow-up 
study  (Seashore  A Bowers,  1970)  of  a successful  organisational 
development  program  suggested  that  changes  In  business  outcomes  and 
employee  attitudes  that  resulted  from  the  formal  change  program  (196?- 
1964)  had  persisted  several  years  hence.  This  Issue  needs  to  be 
Investigated  further.  However,  the  data  necessary  for  such  an 
Investigation  were  not  available  In  this  study. 

Organisation'  |Stt Uml}'  l0mpUt,,'a  a"'r”U  V*'«e  »f  Munw'' 

This  last  condition  has  been  met  In  a technique  presented  by  Likert 
and  Bowers  (1973)  and  expanded  by  Davenport  et  al.  (1977).  The 
application  and  refinement  of  this  methodology  are  presented  and  dis- 
cussed In  later  chapters.  Basically,  however,  the  methodology  Involves 
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measuring  the  key  dimensions  of  the  human  organization  at  each  time 
period,  say  one  year  ago  (T» ) and  now  (Ta).  Performance  scores  from 
different  company  divisions  are  "standardized,"  which  allows  us  to 
talk  about  change  In  terms  of  "units"  of  gain  or  loss.  Thus,  one  can 
speak  of  so  many  "units"  of  gain  or  loss  In,  for  example,  production 
costs. 

A positive  change  In  key  dimension  measures  of  the  human  organiza- 
tion will  be  associated  with  a decrease  In  production  costs.  The 
amount  of  this  decrease  will  depend  upon  the  strength  of  the  relation- 
ship between  the  key  dimension  and  production  costs.  For  example,  let's 
assume  that  this  relationship  has  been  established  over  time  for  a 
given  organizational  unit,  and  that  the  correlation  Is  -.70.  (The 
correlation  Is  negative  since  higher  scores  on  the  key  dimensions  are 
associated  with  lower  costs.)  Also  In  this  (hypothetical  organization: 

. The  standard  deviation  of  the  key 
dimension  scores  Is  0.25. 

. The  standard  deviation  In  production 
costs  Is  $5.00. 

. The  organization  has  an  annual  production 
of  100,000  units. 

. The  organization  had  at  T,  a key  dimension 
score  of  3.60;  and  It  had  at  T2  a key  dimen- 
sion score  of  3.85.  (The  key  dimensions  are 
measured  on  5-polnt  scales  with  H5"  Indica- 
ting a high  score.) 
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Based  on  this  Information,  the  following  computations  would  be 
performed: 

(1)  The  gain  In  the  key  dimension  scores  Is  from  3.60  to  3.85, 
or  +.25. 

(2)  This  gain  when  standardized  by  dividing  the  gain  by  the 
standard  deviation  of  the  key  dimension  scores.  Is 
♦1.00  (*.25  i .25  - 1.00). 

(3)  In  turn,  this  gain  of  +1.00  Is  converted  to  an  estimated 
gain  In  standard  scores  In  the  unit  production  costs 

by  multiplying  It  by  the  correlation  (-.70)  between  the 
key  dimension  scores  and  production  costs  (♦1.00  x -.70 
- .70). 

(4)  Converting  this  reduction  In  unit  production  costs  of 
-.70  expressed  In  standard  scores  to  dollars  yields  an 
estimated  reduction  In  unit  costs  of  $3.50  (per  unit). 

This  conversion  to  dollars  requires  multiplying  the 
estimated  reduction  In  standard  scores  by  the  standard 
deviation  of  the  unit  production  costs  (-.70  x $5.00  • 
$3.50). 

(5)  The  total  annual  reduction  In  costs  Is  $350,000 
(100,000  x $3.50),  that  Is,  the  savings  per  unit  multi- 
plied by  the  number  of  units  produced  annually. 

The  newness  of  any  procedure  for  making  these  estimates  (relative 
to  the  traditional  procedures  for  estimating  current  fiscal  returns), 
will  affect  their  Initial  accuracy.  However,  as  the  procedures  are 
further  developed  and  refined,  the  magnitude  of  errors  will  decrease 
and  the  ability  to  estimate  their  size  will  Increase.  Even  In  cases 
In  which  the  estimates  are  not  overwhelmingly  accurate  they  will  be  a 
great  deal  more  accurate  than  current  statements  of  effectiveness  In 
which  the  changes  In  dollar-value  of  the  human  organization  are  not 
taken  Into  account  at  all  (Likert,  1967). 
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CHAPTER  3 

VALUE  ATTRIBUTION:  HOW  MUCH  IS  CHANGE  WORTH? 

Future  performance  trend  Indicators  (FPTI)  involve  two  phases 
of  activity:  first,  establishing  the  relationship  between  the 
human  organization  and  performance  and  second,  estimating  the  value 
of  changes  in  the  human  organization.  The  second  phase,  called 
txilue  attribution , is  a crucial  and  highly  potent  aspect  of 
forecasting  performance  in  organizations.  It  is  in  fact,  the 
"accounting"  feature  of  human  resources  accounting. 

Value  attribution  includes:  (1)  the  prediction  of  changes 
in  performance,  (2)  the  determination  of  the  dollar  value  of  these 
changes,  and  (3)  the  capitalization  and  discounting  of  these  (future) 
dollar  values  to  reflect  their  current  value  to  the  organization. 

Six  conditions  necessary  for  developing  FPTI  were  discussed  in  the 
second  chapter.  The  present  chapter  addresses  Issues  especially 
relevant  to  each  step  in  value  attribution. 

Step  1:  Prediction  of  Performance  Changes 

In  the  Current-Value  methodology,  changes  in  future  performance 
are  predicted  based  on  the  relationship  between  the  human  organization 
and  performance.  Key  dimensions  of  the  human  organization  are  measured 
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at  two  points  In  time.  The  human  organization  scores  at  Time  1 are 
related  to  performance  for  several  time  periods  (T0,T0+1 ... . ,T0+k) . 

Observed  change  In  the  human  organization  from  Time  1 to  Time  2 Is 
then  used  to  estimate  changes  In  performance  expected  to  occur  at 
specified  times  In  the  future. 

The  accuracy  of  the  predictions  Is  affected  by  several  aspects  of 
the  measurement  procedure.  The  quality  of  the  measures  used  Is  crucial. 

Secondly,  performance  changes  are  predicted  based  on  specified  time 
lags.  If  the  time  lag  used  Is  Incorrect,  the  prediction  will  also  be 
Incorrect.  Third,  the  human  organization-performance  relationship 
might  change  between  two  measurements  of  the  predictors.  If  It  does, 
the  equation  used  to  predict  performance  changes  has  to  be  altered. 

Fourth,  In  order  to  improve  predictions,  dimensions  not  part  of  the 
human  organization,  such  as  organizational  size,  could  be  Included 
In  the  prediction  equation.  If  this  Is  done,  however,  the  effects  of 
the  human  organization  on  performance  have  to  be  separated  from  the 
effects  of  the  other  variables.  Finally,  the  level  of  aggregation  ~ 
e.g..  Individual,  work  group,  department  — for  which  measurements 
should  be  taken  and  predictions  made  has  to  be  decided.  When  the  S00 
Is  used  to  measure  the  state  of  the  human  organization,  predictions 
will  usually  be  made  at  the  work  group  level.  Depending  on  the 
organization,  however,  it  might  be  desirable  to  aggregate  the  pre- 
dicted performance  changes  to  a more  Inclusive  level.  An  example 
where  this  Is  necessary  Is  provided  by  the  present  study.  In  general, 
however.  It  Is  probably  most  useful  to  retain  the  work  group  predictions 
until  after  costing  and  capitalizing.  Differences  In  the  capitalized 
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dollar  values  among  work  groups  can  then  be  compared  and  the  values 
can  be  aggregated  to  whatever  level  Is  desirable. 

The  first  three  Issues  affecting  performance  predictions  -- 
accuracy  of  measures,  time  lag,  and  variation  of  predictor-performance 
relationships  across  predictor  measurements  — are  discussed  in  more 
detail  below. 

Aoowraay  of  performance  measures.  The  goal  of  FPTI  is  to  predict 
various  levels  of  performance  In  an  organization.  The  model  underlying 
the  FPTI  methodology  postulates  that  key  dimensions  of  the  human 
organization  affect  an  organization's  performance  and  this  model  Is 
supported  by  empirical  evidence.  Thus,  the  variability  In  performance 
(the  criterion)  Is  partly  explained  by  specified  organizational  con- 
ditions and  practices  (the  predictors).  Another  portion  of  the  variance 
In  the  criterion  stems  from  the  Imperfect  reliability  of  the  performance 
measures  usually  available,  and  this  places  a limit  on  the  magnitude 
of  the  predictor-criterion  relationship  that  can  be  observed.  Because 
of  this  limit.  Bowers  and  Davenport  (1978)  reasoned  that  the  observed 
relationship  between  the  human  organization  and  performance  Is  likely 
to  be  weaker,  not  stronger,  than  the  "true"  relationship.  Thus, 
predictions  of  performance  changes  may  well  be  conservative. 

Time  lag.  A time  lag  exists  between  change  In  the  human  organiza- 
tion and  the  effects  of  this  change  on  performance  (Pecorella  & Bowers, 
1977).  When  assigning  dollar  values  to  changes  In  the  human 
organization,  this  time  lag  must  be  taken  Into  account.  In  the  research 
being  reported  here,  separate  prediction  equations  were  developed  for 
each  of  several  time  lag  values. 
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The  human  organization  (HO)  Is  measured  at  Time  1.  The  human 
organization  consists  of  climate  (C).  supervisory  leadership  (SL), 
peer  leadership  (PL),  and  satisfaction  (S).  The  scores  are  related  to 
monthly  performance  (P)  for  perhaps  24  months  (Pi...P2»).  An  equation 
Is  then  developed  to  predict  performance  (P)  for  each  month  based  on 
the  human  organization  scores;  for  example:  Pi 2-f(H0)».40C+.30SL+ 

. 20PL+.50S.  Note  that  the  equation  for  each  performance  month  can  be 
different.  Then  we  measure  the  human  organization  at  Time  2 (HO'). 

These  scores  are  entered  Into  each  of  the  equations  to  predict  perfor- 
mance for  24  months  Into  the  future  (Pi...*«).  Thus,  equation 
Pu»f(H0')  predicts  performance  one  year  from  now.  Time  lag  Is  taken 
Into  account  by  using  separate  equations  for  each  performance  period. 

The  same  equation  used  to  describe  the  human  organization-performance 
relationship  originally  Is  used  to  predict  performance  due  to  subsequent 
changes  In  the  human  organization. 

An  additional  Issue  Is  whether  cyclical  patterns  that  affect  the 
human  organization-performance  relationship  are  not  vlsable  because  of 
the  measurement  timing.  Monthly  measures  of  performance  are  probably 
adequate.  However,  If  the  predictors  are  measured  once  a year  whereas 
the  pattern  of  changes  In  the  human  organization  occurs  more  slowly 
or  rapidly,  the  ability  to  predict  performance  changes  accurately  Is 


reduced . 
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The  diagram  below  shows  a hypothetical  human  organization  that 
changed  during  a 12-month  period.  Yet  It  was  the  same  at  the  two 
measurement  times. 


HUMAN 

ORGANIZATION 


TIME 


The  "unobserved"  changes  In  the  human  organization  can  cause  fluctua- 
tions In  performance.  These  fluctuations  would  not  be  predicted 
however,  because  the  two  survey  measurements  showed  no  difference  In 
the  human  organization. 

Variation  across  Predictor  Measurements.  The  relationship 
between  the  human  organization  and  performance  sometimes  changes. 

When  the  relationship  changes  during  the  time  between  two  measurements 
of  the  predictors,  we  call  It  variation  across  predictor  measurements. 

If  this  occurs,  the  equations  developed  to  predict  performance  lose 
validity  for  prediction  of  future  performance. 

The  conception  of  organizations  as  open,  living  systems  Identifies 
some  factors  which  might  produce  this  variation  across  predictor 
measurements.  The  organization's  environment  Is  one.  A sudden  downturn 
In  general  economic  conditions  could  change  the  relationship  between 
the  state  of  the  human  organization  and  effectiveness  simply  because 


measured  outcomes  come  to  reflect  more  the  economy  than  anything  else. 
Seasonal  fluctuations  In  product  demand  or  employee  attendance  might 
Influence  performance  measures  with  little  or  no  change  In  the 
predictors.  To  the  extent  that  these  external  conditions  are  known,  one 
may  account  for  them.  An  example  pertinent  to  the  present  study  1$ 
the  use  of  engineered  performance  standards  to  define  criterion  scores. 
These  standards  are  usually  defined  annually  and  are  based  on  past 
performance  and  anticipated  demand  for  the  coming  year.  Obviously, 
demand  can  be  predicted  more  accurately  for  the  first  of  the  12  months 
than  for  the  last.  Thus  performance  scores  will  be  less  accurate  at  the 
end  of  the  annual  period  for  which  standards  are  computed.  If  the 
predictors  are  consistently  measured  at  the  same  time  relative  to  the 
definition  of  the  standard,  however,  this  Influence  will  be  constant 
across  predictor  measurements.  The  same  approach  can  be  taken  with 
regard  to  other  seasonal  fluctuations,  whether  they  arise  from  sources 
Internal  or  external  to  the  system. 

Changes  across  predictor  measurements  which  arise  from  the  Internal 
dynamics  of  organizations  are  of  more  direct  concern  here.  Given 
a relatively  stable  environment,  organizations  may  change  because  of 
Internal  factors.  Changes  In  personnel,  particularly  at  the  upper 
levels,  can  have  a profound  Impact,  Another  potentially  powerful 
Influence  would  be  the  Implementation  of  planned,  systemic,  organizational 
change  activities.  Activities  which  strongly  Impact  the  human  system 
have  a high  probability  of  Impacting  the  relationship  of  this  human 
system  to  the  organization's  effectiveness.  For  example.  If  between 
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measurements  of  the  human  system,  a technological  change  Increases 
the  task  and  soclo- emotional  Information  available.  It  Is  possible  that 
the  time  lag  In  the  responsiveness  of  the  total  organization  to  the 
human  system  would  be  decreased.  Thus,  the  strongest  relationship  might 
be  observed  at  twelve  months  lag  time  Instead  of  at  18  months. 

Clearly,  use  of  the  relationships  developed  under  the  old  technological 
system  would  not  accurately  describe  the  new  system. 

It  Is  possible  to  divide  these  different  sources  of  variation 
across  predictor  measurements  Into  two  categories:  those  which  can  be 
Identified  and  whose  Influence  on  the  relationship  can  be  accounted 
for  in  some  predictable  manner,  and  those  which,  while  real,  are 
unaccounted  for  or  unplanned.  Research  may  move  some  factors  from  the 
latter  category  to  the  former,  but  this  Is  not  likely  to  be  the  case 
for  all  possible  Influences.  The  very  fact  that  we  are  predicting 
means  we  cannot  know  how  accurate  our  predictions  are  until  after  the 
event.  This  means  that  we  should  examine  past  predictions  to  develop 
means  of  making  better  predictions. 

Thus,  It  Is  Important  to  update  the  prediction  equations  con- 
tinually. One  model  for  this  activity  Involves  (1)  regular  collection 
of  performance  data,  (2)  periodic  (e.g.,  annual)  measurement  of  the 
human  organization,  and  (3)  regular  updates  of  prediction  equations 
which  utilize  previously  collected  data.  Additional ly,  as  an  organiza- 
tion's data  set  grows,  there  Is  opportunity  to  Improve  predictions 
through  the  use  of  additional  variables.  Th-.s  monltorlnq  the  predictor- 
criterion  relationships  over  time  allows  xn  organization  to  understand 


more  fully  the  effect  of  external  and  Internal  influences  on  its 
performance,  on  its  human  resources,  and  on  their  relationships. 

Step  2:  Criterion  Change  Valuation 

Once  changes  in  performance  have  been  predicted,  the  value  of 
these  changes  must  be  determined.  There  are  several  reasons  for 
expressing  the  value  in  dollars.  The  dollar  is  familiar  and  cornnon 
in  the  operation  of  the  organization.  This  not  only  makes  the  predictions 
more  acceptable  and  understandable  to  organizational  leaders  but  also 
means  that  standard  financial  accounting  procedures  can  be  applied. 

Costs  or  savings  due  to  changes  in  the  human  organization  can  be 
compared  to  those  of  changes  in  other  sectors.  Cost-benefit  analyses 
could  be  conducted.  However,  even  though  a measure  may  be  highly 
significant  to  the  organization,  it  may  not  be  convertible  to  dollars. 
Operational  readiness  1$  an  example. 

As  noted  earlier,  the  value  (or  cost)  of  each  performance  behavior 
to  the  organization  should  not  be  counted  twice.  For  example,  higher 
training  costs  may  result  from  large  numbers  of  new  recruits  (made 
necessary  by  a low  retention  rate)  or  from  Increased  absenteeism  in 
jobs  which  require  training  of  even  temporary  replacements.  When 
costing  retention  rate  and  absenteeism,  total  training  costs  must  be 
broken  down  and  assigned  to  only  one  outcome  --  retention  or  absence. 
Furthermore,  only  variable  costs,  i.e.,  those  that  vary  directly  with 
production  or  activity  level  should  be  Included  since  only  they  are 
affected  by  employee  behavior  (Pecorella  I Bowers,  1976a;  Hlrvis  A 
Lawler,  1977;  Davenport,  et  al.,  1977).  Fixed  costs,  which  do  not 
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change  with  employee  behavior,  should  be  excluded.  Mlrvls  and 
Macy  (1976)  provided  an  example  of  costing  performance  behaviors 
where  variable,  fixed,  and  opportunity  costs  associated  with  each 
behavior  were  calculated.  The  feasibility  of  such  a procedure  depends 
on  accounting  practice,  while  Its  desirability  depends  on  Its  Intended 
use.  The  Illustration  of  the  FPTI  methodology  herein  predicts  dollar 
changes  due  to  changes  In  the  human  organization.  By  definition, 
fixed  costs  do  not  vary  with  employee  behavior  and  should  therefore 
be  excluded. 

Step  3:  Capitalization  and  Discounting 

The  completion  of  the  valuation  step  In  value  attribution  results 
In  cost  changes  predicted  to  occur  at  specified  future  times. 

Discounting  and  capitalization  are  two  accounting  techniques  which  may 
be  applied  to  this  stream  of  anticipated  Income  in  order  to  make  It 
comparable  to  other  financial  Information  available  for  decision 
making. 

Discounting  adjusts  the  magnitude  of  the  predicted  cost  changes 
to  account  for  their  timing.  This  Is  done  because  the  present  i xilue 
of  x dollars  depends  on  the  time  at  which  the  x dollars  will  be  received 
(expended). 

The  end  product  of  the  discounting  process  is  a figure  which  can 
be  used  In  managerial  decision  making.  For  example,  a company  is 
considering  whether  or  not  to  spend  $50,000  on  an  organl  ■M**' 
development  project  In  the  next  year.  If  the  effect  of  that  project 


on  the  human  organization  can  be  estimated,  then  anticipated  changes  In 
effectiveness  can  be  computed,  costed,  and  discounted  to  present  value. 
The  comparison  of  present  value  with  the  cost  of  the  project  will 
aid  In  the  decision  of  whether  or  not  to  engage  In  the  project. 

Similarly,  the  present  values  for  a variety  of  proposed  organizational 
development  interventions  can  be  used  as  a basis  of  comparison  for 
the  different  Interventions. 

The  term  "capitalization1’  has  a variety  of  meanings.  Our  usage 

corresponds  to  Guthmann  and  Dougall’s  (1955)  definition: 

"...capitalization  Is  the  process  of  estimating  the 
present  investment  value  of  a property  by  dis- 
counting to  present  worth  the  anticipated  stream 
of  future  income.  Thus,  If  a certain  business 
were  expected  to  yield  an  Income  of  $50,000  per 
year  perpetually,  and  10  percent  were  judged  a 
fair  rate  of  return  upon  an  Investment  of  that 
sort,  then  the  value  of  the  business  would  be 
$500,000,  the  result  being  obtained  by  tfle 
capitalization  of  Income."  (p.  76) 

In  the  context  of  the  value  attribution  process,  the  "property" 

Is  the  state  of  the  human  organization.  The  "present  worth  (of)  the 
anticipated  stream  of  future  Income"  is  the  present  value  as  computed 
by  the  discounting  process.  Thus,  once  this  present  worth  has  been 
computed,  selection  of  a fair  rate  of  return  permits  its  capitalization. 
The  rate  of  return  selected  Is  a function  of  current  business  conditions 
as  they  apply  to  a particular  organization.  The  accuracy,  and 
therefore,  utility,  of  the  capitalized  values  depends  In  part  on  the 
duration  of  the  expected  future  stream  of  Income.  The  more  known 
about  an  Investment,  the  more  accurate  are  predictions  about  duration 


of  the  Income  end  year  to  year  fluctuations  In  the  amount  of  Income. 

As  more  knowledge  1$  gained  about  the  Impact  of  investments  on  the 
human  organization.  It  will  be  possible  to  estimate  their  duration 
and  year  to  year  fluctuation. 

The  Investment  values  produced  hy  capitalization  can  be  used  for 
two  purposes.  If  th*y  are  sufficiently  accurate,  they  may  be  entered 
In  the  financial  records  of  the  organization.  However,  given  the 
probabilistic  nature  of  the  current  value  method  of  human  resources 
accounting,  considerable  refinement  of  the  predictions  will  be  required 
before  they  can  be  considered  part  of  the  organization's  official 
financial  records.  The  Investment  value  Is  most  useful  for  making 
decisions  about  capital  Investments.  The  capitalization  of  the  present 
values  puts  them  on  a par  with  other  capitalized  values  and  allows 
decisions  about  the  Investment  In  the  human  organization  to  be  con- 
sidered In  a manner  similar  to  other  major  Investments. 

beyond  the  Issues  of  duration  of  expected  return  and  the  uses  of 
Investment  values,  two  questions  remain.  First,  are  there  acceptable 
analogs  to  the  dollar  metric?  This  Is  Important  because  some  signifi- 
cant effectiveness  Indicators  cannot  be  converted  to  dollars.  Second, 
does  delay  add  to  or  detract  from  the  value  of  a future  consequence? 
Traditional  discounting  techniques  Indicate  that  It  does.  But  the 
situation  for  human  resources  accounting  Is  different. 

Am  them  .m.i /<y«  to  the  <iolUir  metriof  Information  about  changes 
In  the  human  organization  and  anticipated  changes  In  performance  must 
be  converted  to  a form  which  can  be  circulated,  understood,  and  used. 
This  conversion  is  the  role  of  the  "output  transducer."  The  valuation. 
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discounting!  and  capitalization  procedures  of  the  value  attribution 
process  are  Instances  of  output  transduction. 

In  Industry,  current  value  HRA  calculates  In  dollar  terms  because 
the  dollar  Is  a familiar  and  Influential  metric.  Other  metrics  are 
possible,  however.  Societal  developments  suggest  that  In  the  years 
■i  ahead,  "quality  of  life,"  "social  responsibility,"  or  "environmental" 
metrics  will  become  more  prevalent. 

In  the  Navy,  however,  effectiveness  Indicators  such  as  operational 
readiness  are  not  accurately  convertible  to  dollars.  Perhaps  units 
of  rated  readiness  could  Instead  be  used. 

The  existence  of  analogs  In  the  military  is  highly  likely.  The 
difference  Is  that  the  ties  between  present  and  future.  Investment  and 
return,  opportunities  and  their  cost,  have  not  yet  been  worked  through 
for  military  organizations.  Experts  In  the  fields  of  military 
logistics,  strategy,  tactics,  and  policy  might  well  provide  the 
needed  guidelines. 

Traditional  notions  in  Discounting.  The  whole  notion  of  dis- 
counting Is  customarily  stated  In  terms  of  desirable  outcomes  which 
must  be  awaited  and  of  alternative  benefits  which  must  be  foregone  during 
the  Interim.  For  example,  a company  Invests  In  stock  with  an  antici- 
pated return  of  30  percent  In  three  years.  The  five  percent  annual 
Interest  that  a savings  account  would  have  paid  during  the  three  years 
Is  subtracted  from  the  return.  The  stock  Investment  Is  more  lucrative 
In  the  long  run  but  carries  more  risk. 


Does  delay  add  to  or  detract  from  the  value  of  a future  con- 
sequence? In  the  industrial  case  where  a secure,  short-term  Investment 
exists  (i.e.,  savings  accounts),  delay  does  detract  from  the  antici- 
pated return  In  the  form  of  "dollars  of  Interest"  foregone  In  the 
Interim.  Furthermore,  dollars  are  a liquid  asset,  easily  negotiated 
and  reinvested  without  affecting  their  value. 

In  the  case  of  the  Navy,  the  effects  of  delay  are  not  so  clear. 
Perhaps  an  ability  to  realize  a substantial  Increment  In  readiness  ten 
years  hence  adds  to,  rather  than  substracts  from.  Its  present  value. 

For  example,  if  the  Navy  is  reasonably  certain  that  a readiness  Increase 
of  60  percent  five  years  in  the  future  will  result  from  a program 
begun  now,  other  interim  Investments  may  be  deemed  unnecessary.  No 
secure,  fast-paying  Investment  analogous  to  a savings  account  exists  in 
the  Navy  setting.  Furthermore,  readiness  units  may  not  be  as 
negotiable  as  dollars.  Changing  development  strategies  where  the  human 
organization  Is  Involved  may  have  major  and  long-term  effects  on 
readiness  that  are  more  recalcitrant  then  in  the  Industrial  setting. 

In  summary,  the  Issues  surrounding  value  attribution  which  have 
been  discussed  in  this  chapter  highlight  the  complexity  of  developing 
the  FPTI  methodology.  Many  of  the  problems  will  not  be  solved  until 
attempts  are  made  to  develop  operating  systems,  however.  The  methods 
employed  to  Illustrate  the  development  of  such  a system  are  described 
in  the  next  three  chapters. 


SECTION  II 


ESTABLISHING  THE  HUMAN 


ORGANIZATION-PERFORMANCE  RELATIONSHIP:  PHASE  ONE 


Phase  1 activities  of  the  FPTI  research  focus  on  the  nature  of 


the  relationship  between  the  human  organization  and  organizational 
effectiveness.  Knowledge  of  this  relationship  is  necessary  before 
value  attribution  can  be  accomplished. 

The  three  chapters  in  Section  II  (Chapters  4 to  6)  describe  the 


data  and  statistical  methods  used  to  Investigate  the  human  organiza- 
tion-performance relationship,  and  the  results  of  these  analyses. 

Chapter  4 addresses  the  question:  Are  there  relationships  between 
the  human  organization  and  organizational  performance?  Subsequent 
analyses  required  the  existence  of  statistically  significant  relation- 
ships which  were,  in  fact,  found. 

In  Chapter  5 the  prediction  equations  to  be  used  in  Phase  2 are 
derived,  based  on  Time  1 measurement  of  the  human  organization  and 
several  measurements  of  organizational  performance.  Several  assumptions 
underlying  the  predictive  model  (such  as  linearity  of  the  data  and  the 
number  of  predictors  required)  are  also  investigated. 
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In  Chapter  6,  the  work  groups  to  be  Included  In  the  value 
attribution  phase  are  selected.  Issues,  such  as  how  to  handle  missing 
data  and  extreme  "performance"  scores,  are  addressed. 

Thus,  the  products  of  these  analyses  are  (1)  equations  for 
predicting  performance  changes  at  each  of  several  times  In  the  future 
and  (2)  definition  of  the  sample  of  work  groups  for  which  these 
predictions  will  be  made. 
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CHAPTER  4 

THE  HUMAN  ORGANIZATION —►PERFORMANCE  RELATIONSHIP 

This  chapter  focuses  on  the  question:  Are  there  significant 
relationships  between  the  human  organization  and  organizational 
effectiveness?  Establishing  the  existence  of  relationships  is 
a pre-condition  for  further  development  of  the  current  value  HRA 
methodology.  The  data  sources,  measures,  and  analyses  are  des- 
cribed below. 

Data  Sources 

Between  1966  and  1970  data  on  organizational  functioning  and 
performance  were  collected  from  several  Industrial  organizations 
as  part  of  the  Michigan  Inter-Company  Longitudinal  Study  (ICLS).* 
Out  of  six  potentially  useful  data  sets  from  this  study,  five  met 
the  criteria  necessary  for  Inclusion  in  the  present  research: 

..  at  least  two  collections  of  comparable  human  organ- 
ization data  with  measures  of  sufficient  reliability; 

. organizational  performance  measurements  across  time 
with  each  performance  period  displaying  sufficient 
Internal  consistency; 


•The  objectives,  procedures,  and  results  of  ICLS  have  been  des- 
cribed by  Likert,  et  al.  (1969)  and  Bowers  (1971;  1973). 


. relationships  between  organizational  functioning 
and  performance  measures  which  were  not  distorted 
(l.e.,  directionally  Inappropriate  or  very  low  In 
magnitude)  due  to  such  factors  as  wild  variation  In 
performance  scores  across  time. 

Data  meeting  these  criteria  were  available  from  a polyvinyl 
chloride  plant  (Organization  I),  two  assembly  plants  of  a large, 
multi-location  manufacturing  company  (Organization  IV),  a large 
oil  refinery  (Organization  III),  an  aluminum  extrusion  mill 
(Organization  IV),  and  three  paper  and  cellophane  mills  of  another 
multi-location  company  (Organization  VI). 


Measures  of  Organizational  Functioning 


ICLS  was  begun  In  order  to  make  feasible  the  systematic 
Investigation  of  relationships  between  the  human  organization  and 
performance  levels  of  organizational  units.  The  Survey  of  Organi- 
zations questionnaire  (S00),  a machine-scored,  standardized  Instru- 
ment was  developed  as  an  Integral  part  of  this  program.  The 
questionnaire  was  needed  to  collect  comparable  data  from  diverse 
organizational  sites.  The  first  version  of  the  $00  was  completed 
In  1966.  While  modifications  have  since  been  made,  most  of  the 
"core"  measures  remained  consistent  across  the  ICLS  sites. 

In  Its  current  edition,  the  SOO  Includes  124  Items  focusing 
on  various  aspects  of  the  work  setting.  Six  Items  focus  on  In- 
dividual demographic  characteristics.  Thirty-seven  additional  spaces 
are  provided  for  supplementary  questions  tailored  to  a particular 
organization  or  study.  Responses  to  most  Items  regarding  the  work 


setting  are  recorded  on  a five-point  extent  scale  ranging  from 
(1)  "to  a very  little  extent"  to  (5)  "to  a very  great  extent." 

A description  of  the  Instrument  together  with  statistical  In- 
formation regarding  the  validity  and  reliability  of  Its  component 
elements  Is  provided  by  Taylor  and  Bowers  (1972)  In  the  questionnaire 
manual . 

Four  key  dimensions  of  organizational  functioning  were  measured 
by  the  S00:  Organizational  Climate,  Supervisory  Leadership,  Peer 
Leadership,  and  Satisfaction.*  Organisational  Climate  refers  to 
the  organization-wide  conditions,  policies,  and  practices  within 
which  each  work  group  operates.  These  conditions  and  practices 
are  created  for  a work  group  by  other  groups,  especially  those 
above  It  In  the  organizational  hierarchy.  Climate  conditions 
set  bounds  on  what  does  and  can  go  on  within  any  work  group. 

Aspects  of  climate  can  help  or  hinder  conditions  within  groups. 

Supervisory  Leadership  comprises  Interpersonal  and  task- 
related  behaviors  by  supervisors  as  viewed  by  their  subordinates. 

Peer  Leadership  comprises  Interpersonal  and  task-related  behaviors 
by  work  group  members  toward  each  other.  Satisfaction  measures 
whether  group  manbers  are  satisfied  with  economic  and  related 
rewards,  the  Immediate  supervisor,  the  organization  as  a system, 
the  job  as  a whole,  compatibility  with  fellow  work  group  members, 
and  present  and  future  progress  within  the  organization. 


*TWo  additional  dimensions  — Group  Process  and  Goal  Integration 
— are  currently  measured  by  the  SOO.  However,  these  measures 
were  not  available  for  all  the  organizational  sites  In  the  present 
sample  and  were  therefore  excluded  from  all  analyses. 
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In  Its  current  version,  15  major  Indexes'Kom  the  $00 
measure  these  four  dimensions  of  organizational  functioning.  In 
the  present  research,  two  climate  indexes  (Technological  Readiness 
* Lower  Level  Influence)  were  eliminated  due  to  unsatisfactory 
reliability  (alpha)  coefficients  displayed  In  Organizations  I 
through  IV.  Thus,  13  key  S00  Indexes  were  the  measures  of 
organizational  functioning.  Brief  descriptions  of  these  Indexes 
are  provided  In  Table  1. 

The  S00  was  administered  at  least  twice  to  the  five  or- 
ganizations. The  time  between  survey  administrations  was  about 
12  months.  The  reliability  (l.e..  Internal  consistency)  of  the 
survey  Indexes  was  quite  high  (See  Appendix  A). 


Two  measures  of  performance  were  Included  in  the  data  file: 

1.  Total  Variable  Expense  (TVE).  A measure  of  productivity 
defined  by  the  ratio  of  actual  performance  to  scheduled 
or  standard  performance. 

2.  Absenteeism  (ABS).  A measure  of  total  absence  defined 
by  a ratio  of  observed  absence  to  scheduled  work  days. 

Monthly  TVE  and  ABS  measures  were  available  for  two  different 
subsets  of  the  five  organizations  (See  Table  B-l  In  Appendix  B 
for  definitions  of  the  measures  In  each  site.) 

Imputation.  In  order  to  relate  the  human  organization  to 
performance  both  variables  must  be  measured  at  the  same  level  of 
aggregation.  In  this  study,  performance  (both  TVE  & ABS)  was 
measured  at  the  cost  center  level,  where  a cost  center  was  the 
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Table  1 

CRITICAL  INDEXES 
Of  THE  SURVEY  OT  ORGANISATIONS 


Organizational  Climata 

Decision  Making  Practices  — the  manner  In  which  decisions  are  made  In  the 
system:  whether  they  ere  made  effectively,  made  at  the  right  level,  end 
Used  upon  *11  of  the  available  Information. 

Comnun 1 cat Ion  Flow  — the  extent  to  which  Information  flows  freely  In  *11 
directions  (upward,  downward,  and  laterally)  through  the  organization. 

Motivational  Conditions  — the  extent  to  which  conditions  (people,  policies, 
and  procedures)  in  the  organization  encourage  or  discourage  effective  work. 

Human  Resources  Primacy  --  the  extent  to  which  the  climate,  as  reflected  In 
the  organization’s  practices,  Is  one  which  asserts  that  people  are  among 
the  organization's  most  Important  assets. 


Supervisory  leadership 

Supervisory  Support  — the  behavior  of  a supervisor  toward  a subordinate 
which  serves  to  Increase  the  subordinate's  feeling  of  personal  worth. 

Supervisory  Work  Facilitation  --  behavior  on  the  part  of  supervisors  which 
removes  obstacles  which  hinder  successful  task  completion,  or  positively, 
which  provides  the  means  necessary  for  successful  performance. 

Supervisory  Coal  Emphasis  --  behavior  which  generates  enthusiasm  (not 
pressure)  for  achieving  excellent  performance  levels. 

Supervisory  Team  Building  --  behavior  which  encourages  subordinates  to 
develop  mutually  satisfying  Interpersonal  relationships. 


Peer  leadership 


Peer  Support  --  behavior  of  subordinates,  directed  toward  one  another,  which 
enhances  eacn  member's  feeling  of  personal  worth. 

Peer  Work  Facilitation  — behavior  which  removes  roadblocks  to  doing  a good 
job. 

Peer  Coal  Emphasis  --  behavior  on  the  part  of  subordinates  which  stimulates 
enthusiasm  for  doing  a good  job. 

Peer  Team  Building  --  behavior  of  subordinates  toward  one  another  which 
encourages  the  development  of  close,  cooperative  working  relationships. 


Satisfaction  --  a measure  of  general  satisfaction  made  up  of  Items  tapping  satis- 
faction with  pay,  with  the  supervisor,  with  co-workers  (peers),  with  the 
organization,  with  advancement  opportunities,  and  with  the  job  Itself. 
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smallest  unit  for  which  production  cost  and  absence  figures  were 
provided.  Each  cost  center  Included  at  least  one,  and  usually 
several,  work  groups.  Human  organization  characteristics  (13  S00 
Indexes)  were  measured  at  the  work  group  level.  Thus,  either 
the  average  of  the  work  group  SOO  scores  had  to  be  assigned  to 
the  appropriate  cost  center,  or  cost  center  performance  scores 
has  to  be  assigned  (l.e..  Imputed)  to  all  component  work  groups. 
Performing  analyses  at  the  cost  center  level  was  not  feasible 
because  this  would  have  reduced  the  number  of  cases  below  the 
number  required  for  the  analyses.  For  this  reason,  the  latter 
alternative.  Imputation,  was  chosen.  Imputation  provided  a large 
N,  equal  to  the  number  of  work  groups,  for  analysis.  However,  It 
also  reduced  performance  variance  by  creating  an  artificially 
large  number  of  Identical  scores.  Thus,  It  placed  a conservative 
limit  on  the  size  of  the  observed  SOO-performance  relationship. 

Performance  periods.  It  was  desirable  that  the  performance 
measures  not  reflect  minor  month-to-month  fluctuation  while  still 
being  capable  of  showing  significant  changes.  The  decision  was 
made  to  group  consecutive  months  into  periods  to  maximize  the 
consistency  of  the  performance  measure  within  each  period. 

A non-metric  technique  called  Smallest  Space  Analysis  (SSA) 
was  used  to  determine  the  performance  months  to  be  Included  In  each 
performance  period  for  each  organization.  SSA  takes  as  input 
measures  of  similarity  or  dissimilarity  among  some  set  of  variables. 
The  measure  of  similarity  used  in  the  present  study  was  the  Pearson 
product-moment  correlation  coeflclent.  Implications  of  defining 
performance  periods  using  this  measure  are  discussed  as  a utili- 
zation Issue  in  Chapter  9. 
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A work  group's  performance  score  for  a period  was  the  average 
of  Its  scores  for  the  months  composing  that  period.  Both  the 
performance  periods  and  months  were  labeled  In  terms  of  their 
distance  from  the  S00  administration.  For  example,  the  third 
month  after  the  first  S00  administration  was  month  TQ+3.  Periods 
were  roughly  comparable  across  organizations  with  regard  to  time 
since  the  S00  administration;  Almost  all  periods  Included  six 
or  fewer  months.  The  periods  were  labeled  alphabetically.  Some 
longer  periods  were  assigned  two  labels  so  as  to  maintain  more 
similar  labels  across  organizations.  A summary  of  the  months 
Included  In  each  performance  period  by  organization  (Tables  B-2 
& B-3)  and  measures  of  the  Internal  consistency  of  the  periods 
(Table  B-4)  Is  presented  In  Appendix  B. 

Table  2 shows  the  organizations  that  provided  TVE  and  ABS 
data  for  each  period.  As  the  Table  shows,  absence  data  were  avail- 
able from  at  least  three  organizations  for  Periods  B through  H. 

For  Periods  A,  I,  and  J,  there  were  data  from  only  one  organization. 
Nevertheless,  the  absence  data  were  quite  complete  through  period 
H. 

TVE  data  were  available  from  at  least  two  organizations  for 
Periods  A,  C-E,  and  I.  For  all  remaining  periods,  only  Organiza- 
tion VI  provided  TVE  data. 


Table  2 


ANALYSES 


Two  research  questions  were  the  main  focus  of  analyses  reported 
in  this  section: 

(1)  Is  there  a multivariate  relationship  between  the  human 
organization  and  performance  that  Is  stable  across 
sub-samples  of  a given  population? 

(2)  How  strong  Is  the  relationship  and  what  Is  the  time  lag 
between  human  organization  characteristics  and  their 
maximum  Impact  on  the  organization's  performance? 

To  test  the  first  question,  the  entire  array  of  work  groups 
was  split  into  two  random  sub-samples.  Multiple  regressions  were 
performed  on  each  sub-sample  and  then  the  regressions  were  double 
cross-validated.  More  specifically,  performance  measures  for  the 
organizations  were  converted  to  standard  scores  based  on  each  organi- 
zation's score  distribution  for  a particular  period.  The  separate 
organizational  files  were  then  merged.  Thus,  the  data  were  combined 
to  represent  one  hypothetical  organization.  Next,  the  total  sample 
of  groups  was  split  Into  two  sub-samples  by  randomly  assigning  the 
groups.  Each  sub-sample  was  submitted  to  multiple  regression  pro- 
cedures which  predicted  performance  from  survey  scores.  The  regression 
weights  derived  from  each  sub-sample  were  applied  to  the  other 
sub-sample,  the  performance  scores  again  predicted,  and  these  second 
predictions  correlated  with  the  original  performance  scores.  This 
procedure,  "double  cross-validation,"  was  performed  for  each  performance 
period  and  served  as  a rigorous  test  of  the  genera llzabllity  and 
stability  of  the  observed  relationships. 

The  second  step  was  to  examine  the  strength  of  the  relation- 
ships across  time.  To  do  this,  multiple  regressions  were  performed 
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for  each  performance  period  using  the  entire  sample.  The  same  set 
of  analyses  was  performed  using  each  wave  of  SJH3  data. 

Stability  and  General  liability  of  the  Human  Organisation-Performance 
Relationship 

The  double  cross-validation  procedure  described  above  was 
applied  using  the  S00  Indexes  as  predictors  of  (1)  total  variable 
expense  and  (2)  absence.  Analyses  were  conducted  for  each  of  the 
two  waves  of  S00  data.  The  multiple  regressions  and  cross-vali- 
dation statistics  for  the  two  random  sub-samples  are  reported  In 
Appendix  C (Tables  C-l  to  C-4).  Periods  A through  J were  cross- 
validated  for  ABS.  In  the  cases  of  TVE,  however,  Periods  G,  H, 
and  J to  S Included  data  only  from  Organization  VI.  Therefore, 
the  cross-validation  procedures  were  not  applied  In  these  periods. 

Mice  1 800  Data.  The  results  were  encouraging  for  both 
performance  measures.  First  of  all,  a number  of  the  sub-sample 
regression  coefficients  were  moderately  high  and  statistically 
significant:  the  coefficients  for  TVE  ranged  rrom  .24  to  ,/B  and 
50t  (seven  out  of  14)  of  them  were  significant  beyond  the  .05 
level  (See  Table  C-1).  For  B6%  (six  out  of  seven)  of  the  TVE 
performance  periods  tested,  at  least  one  sub-sample  produced  a 
statistically  significant  regression  coefficient.  The  cross- 
validation  correlations  for  both  sub-samples  reached  acceptable 
levels  (p'.07)  for  71 t of  the  TVE  periods  tested  (l.e.,  for  all 
periods  except  F A l). 

The  coefficients  for  AI1S  ranged  from  .23  to  . RH;  65%  (13  out 
of  20)  of  these  were  significant  beyond  the  .05  level  (See  Table 
C-2).  Tor  110%  (eight  out  of  ten)  of  the  ABS  performance  periods, 
at  least  one  sub-sample  regression  coefficient  was  statistically 
significant  (p-  .05).  The  cross-validation  correlations  were 
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significant  (p.<.01)  for  both  sub-samples  In  7 OX  of  the  periods 
(l.e.,  for  ell  periods  except  0,  E,  t F),  In  Period  F,  the 
correlation  for  one  sub-sample  reached  significance  (p<.01), 
but  not  the  other  (p<.10). 

These  results  suggested  that  the  human  organization  character- 
istics measured  at  Time  1 were  significantly  related  to  performance 
and  that  the  obtained  relationships  were  general  liable  to  other 
groups  In  the  same  population. 

Mzv«  S SOO  Data.  Parallel  analyses  were  conducted  to 
Investigate  the  stability  of  the  human  organization-performance 
relationship  using  Wave  2 SOO  data.  That  Is  Wave  2 SOO  scores 
were  correlated  with  Performance  Periods  A-S.  The  second  adminis- 
tration of  the  SOO  followed  the  first  by  about  one  year.  Thus, 
periods  A-G  really  represent  historical  conditions  when  correlated 
with  Wave  2 SOO. 

Tables  C-3  and  C-4  (In  Appendix  C)  report  the  multiple  re- 
gression and  cross-validation  statistics  for  TVE  and  ABS  for  two 
random  sub-samples.  The  results  were  generally  weaker  (for  TVE) 
than  those  obtained  using  Wave  1 SOO  data.  Few  of  the  sub-sample 
regressions  were  statistically  significant  (p< .05) : the  sub-sample 
regression  coefficients  ranged  from  .23  to  .56;  28X  (four  out  of  14) 
were  significant  (See  Table  C-3).  The  cross-validation  r's 
were  significant  only  In  Periods  0 and  F. 

The  results  for  ABS  were  higher  (*  more  often  significant). 

The  sub-sample  regression  coefficients  ranged  from  .28  to  .66; 

65X  (13  out  of  20)  of  them  were  significant.  For  nine  out  of  ten 
ABS  performance  periods  at  least  one  sub-sample  regression  coefficient 


was  statistically  significant.  The  cross-validation  correlations 
were  significant  for  60*  (six  out  of  ten)  of  the  ABS  performance 
periods.  Thus,  the  results  using  Wave  2 SOO  data  as  predictors 
of  ABS  were  similar  In  magnitude  to  the  results  using  Wave  1 SOO 
data. 

Strength  of  the  Human  Organization-Performance  Relationship 
To  assess  the  strength  of  the  relationship  between  the  SOO 
predictors  and  the  performance  measures  (ABS  A TVE),  multiple 
regressions  were  performed  for  each  performance  period  using  the 
entire  array  of  data.  As  before,  the  analyses  were  done  for  each 
wave  of  SOO  data.  The  results  are  shown  In  Tables  C-5  through 
C-8  (See  Appendix  C).  With  Wave  1 SOO  data  as  predictors  of  TVE, 
the  coefficients  ranged  from  .27  to  .70;  37*  (seven  out  of  19)  of 
them  were  significant.  The  significant  regressions  were  con- 
centrated In  early  periods  where  the  number  of  cases  In  each 
period  was  higher.  Since  Periods  G,  H,  and  J to  S Included  data 
only  from  Organization  VI,  the  N's  were  substantially  reduced  In 
these  later  periods.  The  N's  during  these  periods  ranged  from  56 
to  159,  as  compared  to  N's  ranging  from  130  to  526  In  the  earlier 
periods.  Since  the  N affects  the  size  of  the  regression  coefficient 
required  to  attain  significance,  this  reduction  In  N was  an  Im- 
portant factor.  Only  16*  (three  out  of  19)  of  the  TVE  coefficients 
were  significant  using  Wave  2 SOO  data. 

The  absence  data  were  more  complete  In  terms  of  the  number 
of  work  groups  In  each  period.  For  Wave  1 SOO  data,  the  coefficients 
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ranged  from  .20  to  .53:  001  (eight  out  of  ton)  of  the  coefficients 
Mere  statistically  significant.  For  Wave  2 S00  data,  the  regression 
coefficients  ranged  fro*  .38  to  .59;  90»  reached  significance.  Thus, 
the  relationships  Mere  stronger  (in  ter*s  of  statistical  significance) 
for  absence  than  for  total  variable  expense. 

Hoeever,  relationships  also  existed  betMeen  the  human  organlsa- 
tion  and  total  variable  expense  in  greater  proportion  than  Mould 
be  expected  by  chance. 

Investigation  of  Time  lag 

In  this  study,  the  nature  of  the  human  organisation  performance 
relationship  mas  investigated  using  correlational  techniques, 
mainly  multiple  regression.  The  assumption  made  is  that  the 
relationship  is  a causal  one,  i.e.,  that  the  state  of  the  human 
organisation  Impacts  organisational  performance.  Under  this 
approach,  the  time  Mhen  the  human  organisation  makes  its  strongest 
Impact  is  indicated  by  the  highest  multiple  regression  coefficient. 

The  expected  pattern  of  human  organisation  — ► performance 
relationships  Mas  the  one  shOMn  in  Figure  2.  The  hypothetical 
pattern  Illustrates  tMO  types  of  effects  of  the  human  organisation 
on  performance:  concurrent  and  predictive.  Concurrent  effects  are 
found  at  the  same  time  the  characteristics  measured  by  the  SQO  exist. 
Predictive  effects  appear  at  some  future  time,  probably  several 
months  folloMing  the  survey  administration.  The  predictive  effects 
Mere  expected  to  be  stronger  (as  evidenced  by  higher  multiple  R's) 
than  the  concurrent  effects.  This  expectation  reflected  our 
emphasis  on  "time  lag"  as  an  Important  moderating  Influence  on  the 
human  organisation-performance  relationship. 


Hypothetical  Relationship  Between 


As  described  before,  separate  regressions  were  computed  for 
each  performance  period  In  order  to  Investigate  the  pattern  of 
relationships  across  time.  Performance  periods  were  defined  for 
each  organization,  based  on  the  Inter-relationships  of  monthly 
performance  across  cost-centers  (see  pages  40-41).  This  method 
resulted.  In  several  cases.  In  performance  periods  of  different 
lengths  across  the  five  organizations.  In  order  to  Investigate  the 
time  lag  operating  however.  It  was  Important  that  periods  of  equal 
length  across  all  organizations  be  examined.  Thus,  five  "spans" 
were  defined  which  equalized  the  time  periods  covered  across 
organizations. 

The  periods  Included  In  each  span  for  both  TVE  and  ABS  are 
Indicated  In  Tables  3 (Wave  1 S00)  and  4 (Wave  2 S00).*  Also 
shown  are  the  mean  multiple  regression  coefficients  for  the 
periods  Included  In  each  span.  The  results  are  discussed  below 
for  each  wave  of  S00  data. 

The  first  survey  administration  took  place  between  Spans  1 
and  2.  Since  an  earlier  Investigation  (Taylor  A Bowers,  1972) 
Indicated  that  the  survey  scores  reflect  the  work  situation  as 
It  exists  currently  and  up  to  six  months  prior  to  the  survey  measure- 
ment, Span  1 was  considered  to  reflect  concurrent  effects  of  the  human 
organization.  Spans  2 to  5 showed  predictive  effects. 


♦Some  changes  In  span  definitions  were  made  for  this  final  report  as 
a result  of  a re-examination  of  the  months  Included  In  each  period  for 
each  organization. 
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The  pattern  of  observed  relationships  followed  the  expected 
pattern  quite  closely  for  both  absence  and  total  variable  expense 
(See  Table  3).  The  concurrent  effects,  shown  by  the  mean  regression 
coefficients  for  Span  1,  were  moderate  (Mean  R « .39  for  TVE, 

.37  for  ABS).  Predictive  effects  appear  to  have  been  strongest  in 
Span  3 (Mean  R » .48  for  TVE,  .46  for  ABS).  After  Span  3,  the 
average  regression  coefficients  for  TVE  decline.  Unfortunately,  no 
absence  data  were  available  beyond  Span  3.  Also  the  mean  coeffi- 
cients for  TVE  In  Spans  3 to  5 should  be  Interpreted  cautiously 
since  several  of  the  regression  coefficients  comprising  these  values 
were  not  statistically  significant.  As  stated  before,  data  for 
Spans  4 and  5 came  only  from  Organization  VI. 

In  spite  of  these  limitations  however,  the  results  were  very 
similar  for  TVE  and  ABS  In  terms  of  the  both  magnitude  and  the 
pattern  of  coefficients.  The  Indication  Is  that  the  time  lag  (be- 
tween the  state  of  the  human  organization  and  its  strongest  impact 
on  performance)  was  approximately  nine  to  18  months.  Due  to  the 
nature  of  the  performance  periods  In  the  present  study,  the  exact 
point  (l.e.,  month)  of  maximum  Impact  can  not  be  identified. 

Wave  2 SOO^data.  The  second  survey  administration  took  place 
during  Span  3.  Thus,  Spans  2a  and  3 were  considered  to  reflect 
concurrent  effects.  Spans  4 and  5 showed  predictive  effects.  Span 
1 and  2 showed  relationships  resulting  from  the  effects  of  social 
system  properties  that  existed  the  previous  year. 

The  mean  regression  coefficients  for  each  span  are  shown  In 
Table  4.  The  results  for  TVE  are  difficult  to  Interpret  In  this  case. 


MULTIPLE  REGRESSION  STATISTICS  ACROSS  SEVERAL  TIME  SPANS  (HAVE  2 
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because  so  few  (only  16%)  of  the  performance  period  R's  were 
significant  originally.  The  results  for  absence  are  stronger 
although  they  are  not  exactly  what  was  expected.  The  regression 
coefficients  for  Spans  1 and  2 (measuring  absence  rates  occurring 
before  the  S00  measurement)  were  as  strong  or  stronger  than  the 
results  for  Spans  2a  and  3 (measuring  absence  rates  occurring 
concurrently  with  the  S00  measurement).  Absence  data  did  not  ex- 
tend far  enough  to  see  predictive  effects,  using  Wave  2 S00  data. 
Possible  Interpretations  of  this  unexpected  finding  are  offered 
In  the  next  section. 

Comparisons  Between  Results  for  Wave  1 and  2 S00  Data 

Figures  3 and  4 portray  In  graph  form  the  relationship  between 
the  Survey  of  Organizations  Indexes  and  performance  (l.e.,  TVE  ft 
ABS)  for  several  time  spans.  The  mean  regression  coefficients 
obtained  with  Wave  1 and  Wave  2 of  the  survey  data  are  plotted. 

The  results  for  TVE  are  fairly  straightforward  (See  Figure  3). 

The  relationships  for  Wave  2 S00  data  follow  the  same  pattern  as 
those  for  Wave  1,  but  at  a slightly  lower  level.  This  "shadow 
effect"  of  Wave  2 data  probably  reflects  a human  organization 
measured  by  Wave  2 S00  data  which  was  similar  to  that  In  the  Wave  1 
data.  Similar  S00  scores  would  result  In  similar  multiple  correlation 
coefficients.  Weaker  relationships  were  expected  with  Wave  2 SOO 
data,  especially  In  earlier  Spans.  This  would  indicate  that  the 
human  organization  was  affecting  performance,  and  not  the  other  way 
around. 
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The  results  for  absence  were  different  (See  Figure  4).  In 
Spans  2a  and  3,  the  human  organization-performance  relationships 
were  stronger  for  Wave  1 than  Wave  2 S00  scores.  This  was  expected. 
However,  for  Spans  1 and  2,  the  mean  regression  coefficients  were 
higher  with  Wave  2 S00  data  as  predictors  than  with  Wave  1 data. 

This  pattern  of  relationships  suggested  "reverse  causation;"  that 
Is,  that  the  state  of  the  human  organization  was  In  part  the  result 
of  (l.e.,  a response  to)  the  absence  rate  In  previous  months,  as 

1 

well  as  the  cause  of  the  absence  rate  in  subsequent  months. 

I 

SUMMARY 

Four  concepts  were  required  to  explain  the  data.  First  there 
were  concurrent  effects,  significant  relationships  to  performance 
contemporaneous  to  the  organizational  conditions  measured  by  the 
survey.  Second,  there  were  predictive  effects,  significant  re- 
lationships to  performance  several  months  after  the  survey  measure- 
ment. The  predictive  effects  reflected  the  existence  of  time  lag. 
Third,  there  was  a shadow  effect,  similar  patterns  of  relationships 
for  different  survey  measurements  attributable  to  the  persistence 
of  some  social  system  characteristics  across  time.  Fourth,  there 
was  reciprocal  causation,  the  finding  that.  In  this  case,  absence, 
may  be  a cause  as  well  as  an  effect  of  organizational  conditions. 

The  shortcomings  of  the  present  analyses  centered  around  the 
absolute  magnitude  of  the  obtained  coefficients.  They  explained 
no  more  than  25  percent  of  the  variance  In  performance  among  cost 
centers.  Several  facets  of  our  procedure  such  as  Imputation  and 
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Figure  4 

Relationships  Between  S00  and  ABS  across  Time: 
Comparisons  Between  S00  Waves  1 and  2 
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standardization  of  performance  scores  removed  or  excluded  potentially 
relevant  criterion  variance.  A much  higher  portion  of  performance 
variance  would  be  accounted  for  if  those  additional  portions  were 
included  in  our  criterion  measures. 

In  this  context,  the  pattern  of  obtained  relationships  was 
reassuring.  Statistically  significant  relationships  were  obtained 
in  proportions  far  outweighing  chance.  Using  Wave  1 survey  data 
to  predict  total  variable  expense,  coefficients  were  obtained  which 
range  from  .27  to  .70.  Similar  predictions  to  absence  rate 
yielded  a range  of  coefficients  from  .20  to  .53.  Predictions  using 
Wave  2 survey  data  produced  equally  strong  coefficients  for  absence, 
but  weaker  ones  for  TVE. 

Lag  time  estimates  both  confirmed  and  expanded  our  expectations. 
While  the  differences  between  coefficients  were  not  tested  for 
statistical  significance,  the  rise  and  fall  in  obtained  relation- 
ships were  similar  to  those  depicted  in  the  hypothetical  example. 

The  highest  coefficients  appeared  nine  to  18  months  after  the 
S00  Wave  1 measurement  for  both  performance  measures. 

On  the  basis  of  the  findings  therefore,  three  basic  require- 
ments for  constructing  future  performance  trend  Indicators  — a 
current  value  approach  to  human  resources  accounting  — have  been 
met: 

1.  Key  dimensions  of  the  human  organization  have  been 
Identified  and  accurate  measurements  obtained. 

2.  Reliable,  valid  indicators  of  organizational  effectiveness 
have  been  obtained  and  refined. 

3.  Relationships  between  key  dimensions  of  the  human  organiza- 
tion and  performance  have  been  established. 
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CHAPTER  5 

DEVELOPMENT  OF  THE 
FUTURE  PERFORMANCE  TREND  INDICATORS 

Forecasting  performance  requires  a statistical  model  for  calculating 
the  amount  and  timing  of  performance  changes.  The  present  model  Is 
based  on  the  human  organization-performance  relationship  and  observed 
change  In  organizational  conditions.  In  this  chapter,  the  adequacy  of 
the  FPTI  model  Is  Investigated  and  the  equations  for  predicting  perfor- 
mance changes  are  derived. 

The  human  organization-performance  relationship  was  described  In 
Chapter  4.  The  predictor  variables  were  measured  at  one  point  In  time 
(Tq)  and  the  criterion  variables  at  several  subsequent  points  In  time 
(T0+l,  TQ+2t.  ..,TQ+k).  The  predictor  and  criterion  variables  were 
correlated  using  linear  multiple  regression.  A separate  regression 
for  each  value  of  k (months  since  the  predictors  were  measured)  was 
performed  to  take  account  of  time  lag.  Organizational  conditions 
were  then  measured  at  some  time  subsequent  to  Tq,  say  T^.  In  the  present 
model  the  organizational  conditions  at  Tq  and  T^  are  used  to  predict 
the  performance  at  times  T>k. 


t 


60 


Multivariate  Model 

Likert  (1973)  presented  the  statistical  methodology  for  relating 
a single  measure  of  the  human  organization  to  a measure  of  organizational 
effectiveness.  Briefly,  this  consisted  of  (1)  computing  the  Pearson 
product  moment  correlation  between  the  measures,  (2)  converting  both 
to  standard  scores,  (3)  multiplying  the  standard  score  change  In  the 
predictor  measure  by  the  correlation  coefficient,  which  provided  the 
predicted  standard  score  change  In  the  cost  measure.  This  change  was 
then  converted  to  raw  score  form  by  multiplying  It  by  the  standard 
deviation  of  the  criterion  scores. 

In  the  case  where  performance  Is  related  to  one  predictor  at  a 
time,  as  In  Likert's  (1973)  univariate  case,  standard  scores  make  the 
strength  of  the  predictor-criterion  relationship  more  evident.  This 
Is  because  the  regression  weight  for  the  predictor  equals  the  correlation 
between  the  predictor  and  the  criterion.  In  a multivariate  situation, 
however,  conversion  to  standard  scores  does  not  generally  have  this 
advantage.*  Because  of  the  data  used  In  this  study,  standardizing  was 
necessary,  but  this  may  not  always  be  the  case.  This  Issue  Is  discussed 
further  In  the  next  section. 

The  multivariate  methodology  follows  directly  from  the  univariate 
case.  Assuming  that  all  variables  and  parameters  represent  their 
multivariate  (matrix)  counterparts  we  have  the  mathematical  formulas 
shown  In  Table  5. 


*In  the  multivariate  case,  the  regression  weight  for  each  predictor 
does  not  equal  the  correlation  coefficient  unless  all  predictors 
are  orthogonal  (Gordon,  1968;  Linn,  Werts,  * Tucker,  1971). 
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Table  5 

MATHEMATICAL  FORMULA  FOR 
FORECASTING  PERFORMANCE  CHANGES 


AY 


human  organization  predictor  score  at  time  1 

human  organization  predictor  score  at  time  2 

actual  criterion  score  at  time  1 

predicted  Y score 

regression  constant 

regression  weight  for  X 

predicted  change  In  performance 
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Lnuatlon  (1)  gives  the  estimated  value  of  Y based  on  the  linear 
relationship  between  Y and  X.  Equation  (2)  computes  the  predicted 
change  In  performance.  The  assumptions  B'B  and  B'*BQ  require  that 
the  predictor  criterion  relationship  be  the  same  at  TQ+k  as  It  Is  at 
T^+k.  If  the  relationship  Is  not  the  same,  "variation"  across  predictor 
measurements  has  occurred.  The  problems  resulting  from  such  variation 
were  discussed  In  Chapter  3.  Basically,  however,  this  assumption  would 
Invalidate  the  original  predictor  equations. 

Equation  (3)  states  that  the  predicted  change  In  the  criterion 
(AY)  equals  the  regression  weight  (B)  multiplied  by  the  change  In  pre- 
dictor (AX),  for  all  predictors.* 

Requirements  of  the  Multivariate  Model 

In  order  to  apply  the  multivariate  model,  three  requirements  had 
to  be  met.  First,  data  from  five  organizations  were  combined  and 
thus  measures  of  the  predictors  and  criteria  had  to  be  comparable  across 
organizations.  Second,  it  was  necessary  that  the  data  be  linear. 

Third,  It  was  necessary  that  the  error  terms  be  normally  distributed.** 
Criterion  Standardization.  The  TVE  and  ABS  measures  for  each 
organization  have  been  described  In  Appendix  B.  The  measures  are  very 
similar  across  the  organizations.  However,  the  different  bases  from 
which  the  measures  were  constructed  Indicate  that  they  were  not  directly 


*AX  Is  a change  score,  the  difference  between  two  measurements  of  the 
same  attribute  taken  at  different  points  In  time.  For  a discussion  of 
the  Issues  and  problems  surrounding  change  scores,  see  Appendix  D. 

♦♦While  a normal  distribution  of  error  terms  Is  not  necessary  for 
fitting  the  model,  most  of  the  classical  techniques  for  testing 
hypotheses  related  to  the  model  depend  on  the  accuracy  of  this 
assumption. 


63 


\ 


comparable  (e.g.,  for  TVE  the  base  was  budgeted  man  hours  for  Organiza- 
tion II  versus  total  scheduled  work  days  for  Organization  III).  In 
order  to  combine  the  cross-organizational  data,  therefore,  each 
organization's  scores  were  standardized.  This  transformed  the  raw 
scores  to  "z  scores"  and  eliminated  the  measurement  units.  It  also 
gave  all  the  measures  equal  means  (z«0)  and  standard  deviations 
( SD“1 ) . After  this  transformation,  called  standardization,  the  data 
for  the  five  organizations  could  be  merged. 

The  calculation  of  the  human  organization-performance  relation- 
ship described  In  Chapter  4 standardized  each  organization's  data  within 
each  performance  period.  Standardizing  within  assumes  that  score  dis- 
tributions are  different  across  performance  periods.  Where  the  perfor- 
mance scores  of  two  periods  are  actually  part  of  the  same  distribution, 
standardization  within  provides  results  Identical  to  standardization 
aoroae  those  periods,  except  for  the  effects  of  sampling  error  on  the 
mean  and  the  standard  deviations.  Thus,  standardization  within  was 
chosen  as  more  appropriate  for  the  cross-validation  procedures 
(Pecorella  & Bowers,  1977). 

However,  computation  of  the  current  value  of  future  performance 
(l.e.,  value  attribution)  requires  that  predicted  changes  In  performance 
made  In  standard  scores  be  reconverted  to  raw  scores.  If  the  scores 
are  standardized  within  periods,  a different  transformation  Is  required 
for  each  period-organization  cell.  No  transformation  Is  possible  for 
period-organization  cells  with  missing  data.  There  were  30  such 
period-organization  cells  in  our  data. 


i 


— 


64 


Standardization  aorose  periods  results  In  a single  transformation 
for  each  organization.  Thus,  predicted  standard  scores  can  be  converted 
to  predicted  raw  scores  regardless  of  whether  data  was  originally 
available  for  a given  cell.  The  problem  of  missing  data  necessitated 
standardization  of  criterion  data  across  periods  for  the  value  attribu- 
tion phase.  Thus,  the  performance  data  wt.ie  re-standardized  across 
performance  periods.  The  shift  In  standardization  scheme  changed 
the  multiple  R's  because  more  than  one  organization's  data  were  merged. 
(See  Davenport,  et  al.,  1977,  pp.  20-25  for  a detailed  discussion). 

Table  6 shows,  that  In  the  present  study,  standardizing  across  periods 
produced  slightly  higher  R's. 

In  conclusion,  It  should  be  noted  that  the  entire  standardization 
Issue  Is  more  an  artifact  of  combining  data  from  different  organizations 
In  this  study  than  It  Is  a feature  of  the  FPTI  method  Itself.  The 
analog  of  TVE  for  any  single  organization  might  be  comparable  across 
organizational  units.  If  the  measures  varied  across  units,  standardizing 
within  each  performance  period  would  be  preferable  unless,  as  In  the 
present  study,  situational  constraints  preclude  It. 

Linearity.  The  multivariate  model  used  to  predict  performance 
changes  assumes  linearity.  The  linearity  of  the  data  have  been  tested 
by  three  procedures:  eta1  (Pecorella  6 Bowers,  1977),  plots  of  the 
residuals  versus  predicted  values,  and  plots  of  the  residuals  against 
each  of  the  13  S00  Indexes  (Davenport  et  al.,  1977).  All  three 
procedures  supported  our  assumption  of  linearity. 


EFFECT  OF  CRITERION  STANDARDIZATION  ON  MULTIPLE  R 
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Error  Distribution . The  distributions  of  the  error  terms  were 
Investigated  by  graphing  the  frequency  distributions  of  the  residuals. 

A selected  group  of  histograms,  presented  In  Appendix  E,  suggested 
that  the  error  terms  were  normally  distributed.  (For  the  complete  set 
of  histograms,  see  Davenport  et  al.,  1977.) 

Characteristics  of  the  Model 

Having  chosen  the  statistical  methodology  and  found  no  violations 
of  the  requisite  assumptions,  the  variables  and  scores  to  be  Included 
In  the  prediction  equations  were  selected.  Three  Issues  were  relevant. 
First,  should  all  13  S00  Indexes  be  Included  as  predictors?  Second, 
were  there  variables  not  part  of  the  human  organization  (e.g., 
organizational  size)  that  would  Improve  predictions  of  performance  If 
Included  as  moderating  variables  In  the  equations?  Third,  should 
scores  that  were  deviant  from  the  bulk  of  the  data  be  retained  or 
eliminated? 

Prediotor  Variables.  There  are  three  categories  of  organizational 
variables  that  could  potentially  be  used  to  predict  performance: 

(1)  human  organization  characteristics  measured  by  the  S00;  (2)  human 
organization  characteristics  not  measured  by  the  S00,  such  as  reward 
systems,  job  design,  and  structure;  and  (3)  other  variables  descriptive 
of  the  organization  that  are  not  part  of  the  human  organization,  such 
as  size  and  technology.  Future  Performance  Trend  Indicator  equations 
should  Include  only  human  organization  predictors.  An  organization 
might  want  to  use  predictors  from  category  (2)  above.  As  long  as  these 
measures  are  valid  and  reliable  and  affect  the  organization's  effectiveness. 
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they  can  be  used  In  current  value  HRA.  The  goal  when  developing 
an  accounting  system  of  this  kind  Is  to  select  the  set  of  human 
organization  variables  that  predict  performance  best.  The  number 
of  predictors  In  the  equation  affects  the  N and  multiple  R required 
for  statistical  significance,  however.  The  predictors  included  also 
affect  the  accuracy  of  the  multiple  R and  of  the  B weight.  If  the 
significant  predictors  are  multi-col  linear  with  non-significant  ones. 
Therefore,  variables  that  do  not  add  predictive  strength  should  not 
be  Included. 

The  possibility  of  using  a subset  of  the  13  S00  predictor  variable' 
In  this  study  was  explored  using  a backward  regression  technique.  The 
backward  regression  technique  begins  with  all  13  predictor  variables 
and  then  eliminates  those  with  little  or  no  predictive  value.  This 
elimination  process  continues  until  only  variables  with  a predetermined 
level  of  predictive  strength  remain.  If  a predictor  Is  continually 
omitted  across  performance  periods.  It  would  be  omitted  from  the  final 
model . 

This  technique  was  applied  to  a sample  of  performance  periods 
covering  the  entire  time  span.  There  were  no  variables  omitted  In  all 
instances,  while  all  variables  were  eliminated  at  least  once.  Thus, 
there  was  Insufficient  evidence  for  removing  any  subset  of  variables 
from  the  model.  Analyses  In  the  future  might  show  that  the  predictive 
power  of  the  variables  varies  with  time  lag.  For  example,  peer  leader- 
ship Indexes  might  predict  performance  best  at  Time  1 while  climate 
Indexes  might  predict  best  at  Time  4.  Further  research  Is  needed  to 
Investigate  this  possibility.  For  the  present  study,  however,  all  13 
S00  Indexes  were  Included  In  the  model  (Davenport,  et  al.,  1977). 
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Modifier  Variables.  It  Is  possible  that  certain  variables  outside 
the  causal  model  modify  the  relationship  between  the  SOO  Indexes  and 
performance.  Organizational  size  and  labor  vs.  capital  Intensiveness 
were  two  potential  modifiers.  Modifier  variables  can  be  Included  In 
the  model  by  (1)  computing  separate  FPTI  equations  for  different  values 
of  the  modifiers  or  by  (2)  Including  the  modifiers  as  Interaction 
variables  In  the  model.  Time  lag  was  Included  as  a modifier  variable 
using  the  first  method. 

Inclusion  of  modifiers  In  the  FPTI  equations  was  beyond  the 
Intended  scope  of  this  study.  For  example.  If  size  were  Included  In 
the  model,  change  In  the  organization's  performance  due  to  size  (or 
the  Interaction  of  size  and  some  SOO  variable)  would  have  to  be 
partlaled  out  (removed)  so  that  predicted  change  would  be  attributed 
only  to  changes  In  the  SOO  Indexes.  The  data  available  for  these 
analyses  do  not  meet  the  requirements  for  these  procedures,  especially 
In  terms  of  the  number  of  cases  required. 

Nevertheless,  to  explore  potential  modifiers,  a series  of  regressions 
were  performed  to  test  the  explanatory  power  of  these  two  variables 
(Davenport,  et  al.,  1977).  Both  size  and  capital  Intensity  significantly 
Improved  predictions  of  performance.  Which  one  added  more  to  the  model 
varied  with  the  time  lag  and  the  organizations  In  a given  period. 

Outliers.  When  there  are  performance  scores  that  deviate  from 
the  rest  of  the  data  set,  a decision  to  retain  or  eliminate  those  scores 
must  be  made.  Plots  of  the  residuals  revealed  some  extreme  values 
(defined  as  values  In  excess  of  3.5).  No  systematic  variations,  such 
as  the  same  cost  center  over  time,  were  found.  Regressions  were  performed 


: 
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Including  and  excluding  the  outliers.  As  statistical  theory  predicts, 
the  extreme  values  had  strong  leverage  In  fitting  the  regression  model 
to  the  data  and  therefore,  distorted  the  results.  Since  the  deviant 
scores  were  thought  to  result  from  Inaccuracy  In  reporting  or  recording 
the  data,  the  outliers  were  subsequently  removed  from  the  analyses. 
Twenty  scores  were  deleted  whose  scores  exceeded  3.5  (see  Davenport, 
et  al..  1977).* 

Deletion  of  outliers  Increased  the  relationship  between  the  SOO  and 
the  criteria  slightly  (see  Appendix  F).  To  avoid  further  alteration 
the  performance  scores  were  not  re-standardized  after  the  data  were 
deleted. 


*In  all  periods  except  ABS-D,  only  one  cost  center's  score  was  eliminated 
For  ABS  period  D,  two  were  deleted. 
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CONCLUSIONS 

The  result  of  these  analyses  Is  the  FPTI  equations  for  use  In  the 
value  attribution  phase.  Table  7 sunnarlzes  the  characteristics  (N.R.p) 
of  the  FPTI  equations.  Tables  8 and  9 list  the  weights  (BQ,  Bt,  B2l...Bti) 
for  TVE  and  ABS.  These  statistics  will  be  used  to  predict  changes  In 
future  performance.  They  express  the  predictive  power  of  each  S00 
In  the  presence  of  the  other  Indexes.  Table  10  presents  the  number 
of  work  groups  from  each  organization  with  SOO  scores  were  available 
for  two  measurement  times  (T  & T')  and  with  performance  scores 
(excluding  outliers)  available  for  at  least  one  performance  period. 

Thus,  the  FPTI  equations  represented  In  Tables  8 and  9 will  be  applied 
to  S00  change  scores  for  the  work  groups  In  Table  10.  The  predicted 
changes  In  performance  will  then  be  converted  to  dollars  and  discounted 
to  present  value. 


Table  8 

BETA  HEIGHTS  FOR  PREDICTING  TOTAL  VARIABLE  EXPENSE 
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Table  10 

WORK  GROUPS  WITH  TQ  AND  T^  SOO  SCORES 
ANO  PEREORMANCE  DATA* 


TVE 

ABS 

Organization  I 

— 

27 

II 

233 

233 

III 

176 

176 

IV 

115 

— 

VI 

246 

197 

Total 

770 

633 

♦Outliers  have  been  deleted. 


CHAPTER  6 


PREPARING  FOR  VALUE  ATTRIBUTION 


This  chapter  describes  the  steps  necessary  to  Illustrate  the  value 
attribution  process  and  the  final  sample  of  work  groups  Included  In 
FPTI  predictions.  In  Chapter  3 value  attribution  was  described  as  a 
three-step  process.  Due  to  characteristics  of  the  present  data,  however, 
the  three  steps  were  expanded  to  six: 

(1)  Compute  predicted  changes  In  effectiveness  criteria 
(ABS  & TVE). 

(2)  Convert  predicted  changes  (In  standard  scores)  to  raw 
score  form. 

(3)  Aggregate  changes  predicted  for  work  groups  to  cost 
center  level. 

(4)  Cost  predicted  cost  center  effectiveness  changes  and 
aggregate  to  the  organizational  level. 

(5)  Convert  organizational  cost  changes  predicted  by 
performance  period  to  changes  predicted  by  month. 

(6)  Discount  and  capitalize  predicted  monthly  cost  changes 
for  each  organization. 


Steps  1,  4,  and  6 followed  directly  from  the  three-step  value 
attribution  process  described  In  Chapter  3.  Steps  2,  3,  and  5 arose 
from  the  data  used  In  the  present  study.  However,  to  the  extent  other 
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4.U  sets  .re  similar  to  this  ore,  °f  the  MS’C 

will  not  be  unique  to  this  study. 


Selection  of  Work  Groups  for  Value  Attribution 

One  of  the  raguiramehts  for  ..lee  attribution  is  measurement  of 
the  human  omanit.tion  at  t»o  points  in  time.  There  -ere  791  work 
groups  in  the  data  set  for  which  T„  and  T'  SOO  score,  .ere  ...liable. 

A second  requirement  is  tnomledg.  of  the  relationship  between  the  SOO 
score,  and  HE  and  AM.  These  relationship,  .ere  deputed  for  each 
criterion  usihg  two  different  subset,  of  five  orqanitations  (Organizations 
11.  Ill,  It.  A VI  for  TVE;  Organizations  I,  II.  I”.  J VI*  for  MS). 

These  relationships  are  represented  h,  the  B weights  in  Tables  8 and  9. 
Performance  data  were  not  available  for  .1!  Periods  for  the  797  work 

groups  with  SOO  data. 

There  were  several  alternative  methods  for  selecting  work  groups 
to  be  incuded  In  predictions.  At  one  extreme,  changes  In  TVE  and  ABS 
could  be  predicted  for  all  797  work  groups  with  T0  and  T^  SOO  scores. 

This  method  would  apply  the  equations  to  some  work  groups  not  Included 
when  developing  the  equations  (l.e..  to  work  groups  with  no  performance 
data  for  one  or  more  performance  periods-  Toward  the  other  extreme, 
predictions  could  be  made  for  only  those  work  groups  Included  In  the 
calculation  of  each  prediction  equation  (l.e.,  for  groups  with  SOO  A 
performance  data  for  a given  period).  This  was  too  conservative,  since 
cross-validation  of  the  human  organization-performance  relationships 
indicated  these  relationships  to  be  generalizable  to  work  groups  from 


♦Plant  Vs  absence  data  was  excluded^  because  of  th^Mgh frequency  of 
Ueeepeecorellaei1lwers,°1976).  Plants  2 and  3 were  included. 
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the  same  organizational  "population"  as  those  used  to  develop  the 
relationships. 

An  Intermediate  alternative  was  chosen.  Predictions  were  made  for 
all  work  groups  meeting  the  following  criteria: 

(1)  Had  Tq  and  T*  scores  on  13  S00  Indexes. 

(2)  Belonged  to  a cost  center  which  had  criterion  data  for 
the  criterion  being  predicted,  for  at  least  one  perfor- 
mance period  of  interest  (TVE  Periods  C-I;  ABS  Periods 
C-J). 

(3)  Belonged  to  an  organization  represented  by  at  least  one 
cost  center  In  one  or  more  performance  periods  of 
Interest. 

Using  these  criteria,  the  number  of  work  groups  Included  In  predictions 
remained  constant  across  the  performance  periods  of  Interest.  Equal 
N's  across  periods  were  necessary  for  discounting  and  capitalization. 

Using  these  criteria,  predictions  were  made  for  all  work  groups 
with  two  waves  of  SOO  data,  and  performance  data  for  at  least  one 
period.  Thus,  predictions  were  sometimes  made  for  groups  even  If  they 
were  from  organizations  not  represented  In  a particular  period.  That 
Is,  predictions  were  made  for  some  groups  not  represented  In  the 
organizational  population  used  to  develop  the  prediction  equations. 

This  was  not  desirable,  but  was  made  necessary  by  the  limitations  of 
the  present  data  set.  The  actual  number  of  groups  from  each  organization, 
along  with  the  number  of  respondents  and  cost  centers  represented  by 
those  work  grouos,  are  shown  In  Table  11. 
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Lag  Time,  Months,  and  Periods 

In  addition  to  selecting  the  work  groups  for  which  predictions 
would  be  made,  we  had  to  determine  the  period  of  time  over  which  future 
performance  would  be  estimated.  Since  most  organizations  have  an 
accounting  cycle  of  one  year,  monthly  performance  was  predicted  for 
one  year  following  the  Wave  2 SOO  data  collection,  l.e.,  through 
T'  + 12  months. 

As  discussed  previously,  there  Is  a change  In  the  predictor- 
criterion  relationship  over  time  (Pecorella  & Bowers,  1977),  and  this 
change  has  Implications  for  the  prediction  of  changes  In  the  criteria 
(Davenport,  et  al.,  1977).  Specifically,  a relationship  between  the  SOO 
measured  at  T , and  the  effectiveness  criterion  measured  k units  of 
time  later  at  T0+k*w111  be  used  to  predict  a change  in  the  criterion. 

This  change  Is  predicted  to  occur  at  T'+k,  l.e.,  k units  of  time  after 
the  second  SOO  measurement  at  T'.  The  parameter  k represents  time  since 
the  SOO  measurement. 

The  time  units  In  this  research  were  periods  and  months  (see 
Chapter  4).  It  Is  straightforward  to  define  the  month(s),  T'+k,  for 
which  predictions  are  made  using  the  relationship  developed  at  TQ+k. 
However,  when  k Is  expressed  In  periods.  It  Is  not  as  clear  when 
T'+k  occurs.  We  defined  equivalent  performance  periods  comparable 
to  the  original  performance  periods  for  which  prediction  equations 
were  developed.  Any  such  equivalent  period  was  defined  to  include  the 
same  months  relative  to  the  second  SOO  administration  (T')  as  the  original 
period  contained  relative  to  the  first  SOO  administration  (TQ) . 
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Figure  S provides  an  example  of  this  notion  of  equivalent  periods. 
In  Organization  IV,  TVE  period  D-E  consisted  of  months  To+0  through 
To*8;  In  Organization  VI,  Plant  3,  TVE  period  0 consisted  of  months 
Tq*0  through  Tq*2;  E contained  Tq+3  through  T0+5  and  F contained 
T0*6  through  T0*8.  These  are  shown  In  Figure  5a.  The  time  periods  for 
which  we  predicted  TVE  chanqes  for  each  Organization  subsequent  to 
T^  were  periods  constructed  to  be  equivalent  to  the  time  periods 
subsequent  to  T0  for  which  the  equations  were  developed.  Figure  5b 
shows  these  equivalent  periods.  For  Organization  IV,  equivalent 
periods  0 and  E contained  months  T'+O  through  T'+8.  Thus  we  used  the 
prediction  equations  developed  for  periods  D and  E to  predict  for  months 
T>1  through  T>8  (we  did  not  predict  for  T>0)  for  Organization  IV. 

In  this  case  we  applied  period  0's  equation  to  T'*l  through  T'+4 
and  period  E's  equation  to  T'+5  through  T'+8.  For  Organization  VI, 
plant  3,  we  used  the  period  D equation  to  preldct  for  equivalent 


period  0 containing  months  T>1  and  T>2.  Period  E and  F equations 
were  applied  In  a similar  manner  to  predict  for  equivalent  periods  E 
and  F.  The  situation  where  no  organizational  period  was  defined 
for  certain  months  due  to  missing  criterion  data  Is  dealt  with  In 
Step  5 where  the  month  to  period  conversions  are  made.  Thus,  whenever 
we  speak  of  predicted  change  for  a given  period.  It  Is  to  be  understood 
that  the  change  1$  predicted  for  a period  equivalent  to  the  original 
performance  period  of  the  same  name  for  a given  organization. 
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Figure  5# 

ReUtlon  of  Performance  Periods 
And  Equivalent  Periods 
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Figure  5b 
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Process  and  Product 

In  the  preface  we  distinguished  the  primary  concern  of  the  present 
research,  i.e.,  the  development  and  demonstration  of  the  value 
attribution  methodology  as  an  analytic  process,  from  the  secondary  though 
still  Important  concern  with  the  products  of  that  analytic  process. 

At  this  point  we  want  to  both  highlight  this  process-product  distinction 
regarding  the  illustration  of  the  value  attribution  process  and  briefly 
place  this  illustration  In  the  context  of  the  overall  research  effort 
thus  far. 

This  research  Involves  three  major  steps.  The  first  of  these 
is  the  establishment  of  the  SOO-performance  relationship.  Including  the 
investigation  of  lag  time.  The  procedure  used  to  establish  the 
relationship  was  double  cross-validation  of  multiple  regression  results 
using  two  random  sub-samples,  followed  by  multiple  regressions  using 
the  total  sample.  The  product  was  the  set  of  FPTI  prediction  equations. 
This  product  is  essential  to  the  value  attribution  process.  The 
reliability  and  validity  of  the  data  used  to  establish  these  relationships 
and  the  relationships  themselves  were  the  subject  of  five  previous 
reports  (Pecorella  A Bowers,  1976a,  1976b,  1977;  Davenport,  et  al.,  1977, 
Lapointe,  et  al.,  1978).  The  obtained  SOO-TVE/ABS  relationships  are 
statistically  and  practically  significant,  although  they  probably 
underestimate  the  actual  relationships. 

The  second  step  is  the  prediction  of  change  in  effectiveness 
criteria.  As  previously  Indicated,  this  requires  knowledge  of  the 
SOO-TVE/ABS  relationship  and  evidence  of  change  in  the  S00  scores 
(Davenport,  et  al.,  1977),  both  of  which  we  have.  It  also  requires  the 
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assumption  that  previously  established  SOO-ABS/TVE  relationships  will 
be  valid  In  the  future.  Given  this  assumption  (examined  In  Chapter 
7)  we  can  predict  criterion  changes.  The  accuracy  of  our  predictions  Is 
Influenced  by  the  ability  to  predict  (Indicated  by  the  value  of  R), 
the  correctness  of  our  assumptions,  and  the  reliability  of  our  predictor 
change  scores. 

The  costing  procedure  followed  by  discounting  and  capitalization, 
yields  the  final  product,  l.e.,  the  current  dollar  value  of  the  predicted 
changes  In  the  effectiveness  criteria.  This  third  step  requires 
consideration  of  several  aspects  of  the  how  the  performance  measures 
were  constructed,  as  well  as  how  the  discounting  and  capitalization 
procedures  should  be  applied  to  the  predicted  changes  In  costs.  In  this 
example,  the  data  were  available  to  Illustrate  completely  the  costing 
orocess.  The  accuracy  of  the  final  product  — the  current  Investment 
values  — depends  on  having:  (1)  criteria  which  are  defined  in  accordance 
with  the  requirements  listed  In  Chapter  2,  (2)  the  ability  to  determine 
costs  to  the  organization  of  these  criteria,  and  (3)  knowledge  of  the 
timing  of  the  future  changes  In  effectiveness.  This  last  Is  provided 
Implicitly  by  our  use  of  different  prediction  equations  for  different 
times  since  the  SOO  measurement.  Because  the  data  available  for  this 
research  were  not  collected  specifically  for  developing  FPTI's,  we  do 
not  possess  all  the  Information  implied  by  Items  (1)  and  (2)  above.  We 
do,  however,  possess  enough  of  this  Information  to  demonstrate  the 
process  by  which  this  final  product  Is  obtained.  Although  the  estimate 
of  current  value  of  changes  In  the  human  organization  will  not  be  as 
accurate  as  It  would  be  In  an  actual  FPTI  Implementation,  It  should  be 
In  the  range  one  would  expect.  Thus,  the  Inability  to  cost  the  predicted 
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criterion  changes  accurately  does  not  detract  from  the  demonstration  of 
the  process  used  to  obtain  that  result.  We  now  turn  to  an  Illustration 
of  the  value  attribution  process  applying  the  six  steps  listed  at  the 
beginning  of  this  chapter. 


SECTION  III 


ILLUSTRATIONS  OF  CURRENT-VALUE  HRA 


Phase  2 of  this  study  focuses  on  the  three  basic  steps  In  value 


attribution:  (1)  the  prediction  of  changes  In  performance,  (2)  the 


determination  of  the  dollar  value  of  these  changes,  and  (3)  the 


capitalization  and  discounting  of  these  (future)  dollar  values  to 


reflect  their  current  value  to  the  organization.  The  two  chapters 
In  Section  III  (Chapters  7 & 8)  provide  two  case  examples  of  current 
value  human  resources  accounting. 

In  Chapter  7,  the  value  attribution  process  Is  Illustrated  using 


extant  data  from  business  and  Industry.  Despite  certain  limitations 


of  the  data,  all  three  steps  listed  above  could  be  Illustrated. 


In  Chapter  8,  the  basis  Is  laid  for  direct  extension  of  the 


current  value  HRA  methodology  to  Navy  settings.  The  degree  to  which 


Navy  data  meets  the  basic  requirements  for  HRA  Is  assessed.  A hypo- 


thetical example  of  value  attribution  using  one  Navy  performance 


measure  (total  reenlistment)  is  also  provided. 


s 
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CHAPTER  7 
VALUE  ATTRIBUTION: 

A CASE  EXAMPLE  IN  BUSINESS  AND  INDUSTRY 

The  definition,  requirements,  and  benefits  of  value  attribution 
have  been  discussed  in  previous  chapters.  All  preliminary  analyses 
were  conducted  on  data  from  five  civilian  companies  combined  to  form 
one  hypothetical  organization.  The  outcome  was  a set  of  equations  for 
predicting  changes  in  organizational  performance  attributable  to  a 
human  organization  which  was  better  or  worse  at  Time  2 (T')  than  at 
Time  1 (T  }. 

This  chapter  summarizes  an  illustration  of  value  attribution. 

It  is  the  first  application  of  FPTI  which  completes  all  three  value 
attribution  steps:  (1)  prediction  of  changes  in  effectiveness, 

(2)  costing  of  these  changes,  (3)  discounting  and  capitalizing  of  the 
cost  changes  to  their  present  value.  The  end-result,  shown  in  Table  20, 
is  the  capitalized  dollar  value  of  changes  in  the  human  organization. 

As  stated  in  Chapter  6,  because  of  the  nature  of  the  available 
performance  data,  the  three  basic  steps  in  value  attribution  were 
expanded  to  six.  The  results  from  each  step  are  summarized  below. 

- 
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1.  Prediction  of  Changes  In  Effectiveness  Criteria 

The  relationship  of  the  change  In  the  human  organization  (AHO)  to 

A A 

predicted  change  In  performance  (AP)  Is  given  by  the  equation  AP  ■ BAHO. 
Values  of  AHO  and  the  reliability  of  these  change  scores  are  shown 
In  Appendix  G.  The  B‘s  for  each  performance  period  of  Interest  were 
shown  In  Chapter  5 (pp.  72,  73).  Application  of  the  equation  shown 
above  using  the  B's  In  Chapter  5 and  the  AHO  represented  In  Appendix  G 
yielded  a predicted  change  In  TVE  and  ABS  for  each  work  group  for  each 
performance  period.  The  means  and  standard  deviations  of  these  predicted 
chanqes  are  listed  In  Table  12.  A negative  quantity  Indicates  predicted 
Improvement  In  organizational  performance. 

2.  Conversion  of  Predicted  Chanqes  to  Raw  Score  Form 

The  regression  weights  (B's)  were  computed  using  performance  data 
which  had  been  standardized  across  periods  and  within  each  organization. 
The  conversion  to  standard  scores  altered  the  magnitude  of  the 
repression  weights,  which  In  turn  effected  the  predictions  made  using 
these  weights.  Thus,  It  was  necessary  to  return  the  standard  scores 
to  raw  score  form.  To  do  this,  the  Inverse  of  the  linear  transformation 
originally  applied  was  used.  The  transformation  equations  are  shown  In 
Appendix  H.  The  outcome  of  the  transformation  was  the  predicted  raw 
score  changes.  A description  (mean  & standard  deviation)  of  these 
changes  Is  given  In  Table  13. 
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3.  Aggregation  to  the  Cost  Center  Level 
There  are  two  reasons  for  aggregating  criterion  changes  predicted 

at  the  work  group  level  to  a more  Inclusive  level.  It  may  be  computa- 
tionally convenient  for  further  steps  In  the  value  attribution  process, 
or  It  may  be  necessary  because  of  the  nature  of  the  measures.  In  the 
present  analysis.  It  was  regulred  by  the  Imputation  of  original  cost 
center  ABS  and  TVE  scores  to  the  work  groups  In  that  cost  center. 

This  was  done  to  provide  an  adeguate  number  of  work  groups  for 
development  of  the  prediction  eguatlons.  The  Imputation  resulted  In 
the  criteria  and  the  predicted  criterion  changes  being  of  a magnitude 
approDrlate  for  a cost  center.  To  avoid  Inflated  predictions  of 
performance  changes  and  cost  savings,  the  predicted  work  group  changes 
were  converted  to  cost  center  changes.  The  changes  predicted  for  each 
work  group  were  averaged  across  all  work  groups  In  a cost  center  and 
that  average  was  assigned  as  the  predicted  change  for  the  cost  center. 
This  was  done  In  each  period.  The  mean  and  standard  deviation  of  the 
distribution  of  predicted  cost  center  changes  for  each  period  are 
shown  In  Table  14. 

4.  Costing  of  Predicted  Cost  Center  Changes  and  Aggregation  to  the 
Organisational  Level 

Using  available  data,  we  estimated  the  costs  associated  with 

(various  levels  of  ABS  and  TVE.  These  estimates  were  used  to  cost  the 
predicted  performance  changes,  thus  providing  an  estimate  of  the  magni- 
tude of  the  cost  chan tes  and  an  Illustration  of  the  costing  process. 
However,  not  all  the  data  necessary  to  cost  the  predicted  changes 
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(accurately  for  each  cost  center  were  available.  Therefore,  following 
the  Illustration  of  Step  4,  we  will  discuss  some  of  the  factors  which 
probably  Influenced  the  costing  process  In  this  case.  Similar 
Influences  would  be  In  effect  whenever  the  data  are  of  the  form  used 
here. 

TOTAL  VARIABLE  EXPENSE 

i • TVE  and  Its  Relationship  to  Dollar  Costs.  The  TVE  measures  from 

each  organization  were  not  Identical  (see  Appendix  B).  However,  the 
measures  from  Organizations  II  and  III  were  quite  similar  and  the 
measures  from  Organization  IV  and  VI  were  virtually  Identical.  The 
major  difference  between  these  two  sets  of  TVE  measures  (II  & III  vs. 

IV  & VI)  was  that  the  first  two  dealt  with  hourly  labor  costs  while  the 
second  two  dealt  with  all  variable  production  costs.  More  Importantly, 
all  the  TVE  measures  were  a ratio  of  actual  cost  (due  to  labor  or  total 
costs)  to  budgeted  cost  (scheduled  labor  costs  or  total  budgeted 
expense).  Budgeted  cost  was  the  cost  of  performing  the  cost  center's 
projected  work  If  all  work  was  accomplished  according  to  engineered 
performance  standards.  For  this  Illustration  we  treated  the  TVE 
measures  from  all  four  organizations  as  though  they  were  a ratio  of 
actual  total  costs  to  budgeted  total  costs.  This  resulted  In  a uniform, 
though  simplified,  costing  procedure  being  applied.  The  effect  of 
treating  the  labor-cost-based  TVE  measures  from  Organizations  II  and 
III  as  though  they  were  total-cost-based  measures  Is  discussed  In 
Appendix  I. 

\ 
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The  TVE  measure  used  ms  In  the  form:  sfanJa^ftblfafs  * 100  ’ TVE*‘ 
Step  2 above  provided  predicted  changes  (A)  In  TVE.  Multiplication  of 

the  TVE  score  by  the  appropriate  "standard  dollars"  for  each  cost 
center,  and  division  by  100,  would  yield  predicted  change  In  "actual 
dollars,"  the  desired  outcome  of  Step  4. 

Engineered  dollar  standards  were  available  only  for  one  plant  from 
Organization  VI.  The  standards  were  from  all  cost  centers  In  that  plant 
for  12  months  between  July  1967  and  August  1968,  the  end  of  the  period 
for  which  performance  data  were  collected.  The  mean,  standard  deviation, 
and  decile  values  of  the  cost  center  dollar  standards  are  shown  in 
Appendix  J. 

The  same  engineered  standard  ms  applied  to  every  cost  center. 

We  chose  representative  - l.e.,  low,  medium,  and  hlqh  --  levels  of  the 
engineered  dollar  standards  In  order  to  provide  a range  of  dollar 
estimates.  More  specifically,  the  engineered  standards  at  the  25th, 

50th,  and  75th  percentiles  of  the  distribution  {$20,887,  $55,715.  A 
$144,150)  were  used  In  computing  the  predicted  change  In  "actual  dollars." 

The  following  computations  provided  the  predicted  dollar  change 
associated  with  TVE  for  each  organization: 

(1)  thiltlplylng  each  cost  center’s  predicted  TVE  change 
score  by  the  standard  (see  Table  1-1  In  Appendix  J). 

(2)  Sunning  these  products  to  the  organizational  level. 

The  result  of  these  two  computations  ms  the  predicted  dollar  change  In 
TVE,  at  three  levels  of  Standard,  for  each  of  the  four  organizations 
(see  Table  15).  Negative  quantities  Indicated  Improved  cost  performance. 
This  Is  true  In  subsequent  tables  for  TVE  and  ABS. 


DOLLAR  VALUE  OF  PREDICTED  CHANGE  IN  TVE  FOR  EACH  ORGANIZATION.  BY  PERIOD 
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number  of  cost  centers 


Thus,  although  we  used  three  different  estimates  of  the  standard 
to  provide  a range  of  dollar  cost  estimates,  the  standard  In  each 
example  was  constant  across  all  cost  centers.  This  would  not  be  the 
case  If  each  cost  center's  standard  were  available.  The  standard  used 
In  each  example  can  be  thought  of  as  the  average  cost  center  standard 
for  organizations  with  low,  medium,  and  high  (25th  percentile,  50th 
percentile,  5 75th  percentile)  standards. 


ABSENCE 


The  ABS  Criterion.  The  ABS  measures  from  all  four  organizations 

... , , Number  of  Absences  x 100  ■ ABSV 

took  the  general  form.  p0StfbTe'  NuiSer  of  ABswces 

For  TVE,  we  had  divided  by  100  and  then  costed  the  predicted  change  In 
TVE  directly  since  the  TVE  measure  was  a ratio  of  dollar  costs. 

However,  for  ABS,  we  divided  by  100  to  eliminate  the  percentage  and 
then  multiplied  the  predicted  change  In  ABS  by  the  denominator  of  the 
ABS  measure.  This  provided  a predicted  change  In  the  number  of  absences. 
This  change  was  then  costed  using  an  estimate  of  the  cost  per  absence. 
Predicted  Change  In  Person-days  Absent.  The  ABS  measures  from 


Organizations  I,*  II,  and  III  (see  Appendix  B)  were  computed  as: 

Person-Jays  Scheduled  * 100  " * ABS-  The  ABS  wasure  frow  Organization 

VI  was  computed  as:  People  Absent  x 100  * X ABS. 

People  In  Cost  Center 


•In  Organization  I,  the  ABS  measure  was  computed  In  essentially  the 
same  manner  as  In  Organizations  II  and  III,  despite  the  fact  that 
Its  verbal  definition  Is  different. 
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Examination  of  the  predicted  changes  In  ABS  for  Organization  VI  showed 
them  to  be  the  same  magnitude  as  the  predicted  changes  for  Organization 
I,  II,  and  III.  This  Indicated  that  predicted  chanqes  from  all  four 
Organizations  could  be  expressed  In  the  form: 

t Predicted  Change  In  ABS  - x 100. 

Thus,  division  of  the  Predicted  Change  In  ABS  by  100  and  subsequent 
multiplication  by  the  Person-days  Scheduled  for  a cost  center  yielded 
the  Predicted  Change  In  Person-days  Absent  for  that  cost  center.  The 
predicted  changes  were  then  costed. 

The  number  of  Person-days  Scheduled  per  cost  center  was  estimated  by 
multiplying  the  number  of  employees  In  the  cost  center  by  the  number  of 
work  days  In  a month.  The  average  manber  of  employees  In  a cost  center 
was  estimated  for  each  organization  as  the  number  of  employees  In  the 
organization  divided  by  the  number  of  cost  centers.  The  figures  In 
Table  11  (Chapter  6)  were  used  In  this  calculation.  The  average  number 
of  workdays  In  a month  was  assumed  to  be  20.  We  multiplied  the  predicted 
change  In  ABS  for  each  cost  center  by  the  average  number  of  Person-days 
Scheduled  and  aggregated  the  products  to  the  organizational  level. 

The  total  change  In  pejventa.?*  ABS  aggregated  across  cost  centers  for 
each  organization  Is  shown  In  Appendix  K (Table  K-l).  Predicted  change 
In  ABS  expressed  as  the  number  of  Pereon-Jaye  A been f for  each  organization. 
Is  also  shown  In  Appendix  K (Table  K-2).  The  figures  In  Table  K-2  were 
the  ones  costed. 
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Before  establishing  the  cost  of  these  absence  Incidents,  three 
Items  should  be  noted.  First,  In  an  actual  Implementation  the  denomina- 
tor of  the  ABS  measure  would  be  known  for  each  cost  center  for  each 
month  and  would  not  have  to  be  estimated  as  was  done  here.  Second, 

In  an  actual  application,  the  number  of  Person-days  Scheduled  would 
vary  across  cost  centers.  Thus,  the  predicted  change  In  Person-days 
Absent  would  be  computed  at  the  cost  center  level.  Finally,  It  Is 
possible  that  the  cost  of  these  absences  vary  across  cost  centers. 

Therefore  the  costlnq  procedure  would  also  be  done  at  the  cost  center 
level. 

Relationship  of  Person-days  Absent  to  Dollar  Costs.  There  were  no 
data  available  from  any  of  our  organizations  regarding  the  cost  of  absence. 
However.  Macy  and  Mlrvls  (1976)  and  Mlrvls  and  Macy  (1976)  have  estimated 
the  cost  of  an  Incident  of  absence  at  a southern  manufacturing  plant 
for  three  consecutive  annual  periods  (1972-1973,  1973-1974,  1974-1975), 
and  at  a bank  for  the  period  January  through  December,  1973.  The  cost 
per  Incident  at  the  manufacturer  were  reported  as  $55.36,  $53.15,  and 
$62.49  for  three  years  and  the  cost  at  the  bank  was  reported  as  $98.22. 

Our  measure  of  Person-days  Absent  was  not  Identical  to  the  definition 
of  an  absence  Incident  used  In  calculating  the  above  dollar  figures. 

The  measures  were  roughly  comparable,  however,  and  the  dollar  costs 
reported  are  useful  for  Identifying  a realistic  range  for  the  cost  of 
absence  In  this  Illustration. 

As  with  TVE,  the  cost  of  ABS  was  estimated  using  three  levels  of 
costs.  The  figures  selected  were  $40,  $80,  and  $120  per  absence. 

They  represented  low,  medium,  and  high  costs  of  scheduled  person-days. 
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Multiplication  of  the  predicted  change  In  number  of  absences  by  these 
three  estimates  resulted  In  the  predicted  cost  changes  shown  In 
Table  16. 

Influences  on  the  Costing  Relationship 

There  are  a wide  variety  of  factors  which  Influence  the  cost  of 
Person-days  Absent  or  the  site  of  an  engineered  Dollar  Standard.  These 
factors  Include  the  cost  of  wages  and  fringe  benefits,  policies  for 
replacement  of  personnel,  effect  of  absences  on  the  production  process, 
predictability  of  absences,  nature  of  the  production  process,  the  cost 
of  scrap  which  does  not  meet  quality  standards,  and  the  effects  of 
unplanned  machine  down  time  and  Inadeguate  maintenance.  The  cost  of 
figures  for  the  two  performance  measures  here  were  selected  to  represent 
a wide  range  of  existing  conditions.  To  the  extent  that  any  figure  Is 
“typical"  across  the  heterogeneous  organizations  In  a modern  society, 
the  middle  figures  ($55,715  for  TVE  A $S0  for  ABS)  were  our  typical 
figures. 

Besides  the  variety  of  Influences  on  the  magnitude  of  the  cost 
changes,  there  are  factors  which  affect  the  accuracy  (&  subsequently 
the  magnitude)  of  the  results.  These  factors  concern  the  definition 
and  measurement  of  performance  and  its  relationship  to  costs. 

Performance  criteria  are  often  defined  as  a ratio: 

actual  performance  . A change  In  the  ratio  can  result  from  changes  In 
expec  ted  performance 

either  the  numerator  or  the  denominator.  However,  only  those  due  to 
changes  In  the  numerator  would  be  predicted  effects  of  changes  in  the 
human  organization. 


Take  a hypothetical  cost  center  where  there  are  500  Person-days 
Scheduled  and  50  Person-days  Absent  In  month  T0+k,  yielding  an  ABS 
ratio  of  lOt. 

There  are  two  parameters  affecting  the  predicted  change  In  person- 
days  absent  for  month  T'+k,  namely,  the  numerator  and  the  denominator 
In  the  absence  rate  measure.  Predicted  changes  In  absence  using  the 
PPTI  equations  are  expressed  In  terms  of  AABSt.  To  cost  the  predicted 
absence,  however,  percentage  change  Is  converted  to  change  In  Person-days 
Absent  (the  numerator  of  the  ratio).  The  conversion  Is  accomplished 
by  multiplying  the  predicted  AABSX  by  the  Person-days  Scheduled  (the 
denominator  of  the  ratio).  Because  of  this  conversion  procedure,  a 
change  In  the  Person-days  Scheduled  affects  the  projected  number  of 
Person-days  Absent.  Since  the  cost  changes  associated  with  this 
projection  are  not  due  to  chanqes  In  SOO  measures,  the  accuracy  of  the 
cost  flqures  for  the  human  organization  Is  reduced. 

Table  17  Is  an  Illustration  of  the  effects  of  changing  "standards." 
In  this  case  the  standard  is  Person-days  Scheduled.  Four  situations  are 
examined  regarding  the  prediction  for  month  T'+k.  In  Cell  1,  there  Is 
no  change  In  ABSX  predicted  and  there  are  500  Person-days  Scheduled. 

Cell  2 shows  no  AABSX  predicted  but  an  Increase  In  person-days  Scheduled 
to  750.  Cells  3 and  4 show  a predicted  decrease  In  ABS  from  10X  at 
TQ+k  to  5X  at  T>k  with  500  and  750  Person-days  Scheduled,  respectively. 
The  question  Is,  what  do  our  predictions  about  ABS,  converted  to  number 
of  Person-days  Absent,  mean  In  each  of  these  four  cases? 


T*ble  17 
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The  results  In  Cell  1 are  clear.  Predicted  change  In  ABSt  for 
Vk  <s  zero  and  predicted  change  In  number  of  Person-days  Absent 
Is  zero.  In  Cell  2,  however,  the  situation  Is  different.  There  Is 
no  change  In  ABST  predicted  and,  according  to  our  procedure,  no  change 
predicted  In  the  number  of  Person-days  Absent.  However,  an  ABS  rate 
of  10T  with  750  Person-days  Scheduled,  will  mean  75  Person-days  Absent, 
i.e.,  an  Increase  of  25  Person-days  Absent.  The  dilemma  Is  an  artificial 
one,  however.  We  have  predicted  no  change  In  Absence  rate  (ABS)  due 
to  chanjges  ln  the  state  of  the  human  organization.  The  projected  Increase 
In  Person-days  Absent  Is  not  due  to  a change  In  the  state  of  the  human 
organization  but  simply  to  an  Increase  In  the  number  of  Person-days 
Scheduled.  Thus,  In  Cell  2 predicting  no  change  Is  correct,  even  though 
the  absolute  number  of  Person-days  Absent  will  Increase  from  50  to  75. 

In  Cells  3 and  4 there  are  parallel  situations.  In  Cell  3 the 
predicted  change  In  ABS  and  Person-days  Absent  Is  -5t  and  -25  Person-days, 
respectively.  This  can  be  attributed  to  a change  In  the  human  organiza- 
tion. In  Cell  4 the  predicted  change  In  ABS  Is  also  -5t  but  the  change 
In  Person-days  Absent  Is  -37.5.  Only  25  days  Is  attributable  to  change 
In  the  human  organization.  Here  the  Improvement  In  Person-days  Absent 
Is  attributable  to  a change  In  the  human  organization  Interacting  with 
a change  In  the  number  of  Person-days  Scheduled.  The  situation  In 
Cell  4 Is  typical  of  the  predictions  made  In  this  study  and  of  the 
conditions  to  be  expected  In  an  actual  Implementation.* 


♦This  Issue  Is  relevant  whenever  the  performance  measure  Is  a ratio. 
Thus,  a similar  analysis  could  be  done  for  predicted  changes  In 


104 


In  addition  to  these  four  situations,  there  are  two  additional  ways 

In  which  the  use  of  a ratio  as  a criterion  may  Influence  the  accuracy 

of  prediction.  The  FPTI  method  assumes  the  same  predictor-criterion 

relationship  across  different  values  of  the  denominator  from  T0*k 

to  T'+k.  However,  there  are  two  mechanisms  whereby  chanqes  In  the 
o 

denominators  of  the  performance  measure  result  In  applying  the  equations 
Inappropriately. 

First,  the  denominator  may  represent  an  Important  characteristic 

of  the  organizational  unit.  A unit  that  has  500  Person-days  Scheduled 

for  a month  Is  probably  different  from  one  that  has  150  Person-days 

Scheduled.  Two  units  with  this  difference  may  also  differ  In  the  way 

the  human  organization  relates  to  performance. 

Secondly,  when  the  denominators  at  T^+k  are  extreme,  relative  to 

their  values  at  TQH,  the  performance  scores  observed  at  T^k  may  be 

outside  the  ranqe  of  scores  for  which  the  equation  at  T0+k  was  developed. 

Thus  we  would  be  predicting  a population  of  scores  at  T>k  different 

from  the  population  of  scores  at  TQ+k.  To  the  extent  this  happens, 

there  may  be  changes  In  the  predictor-criterion  relationship  from 

T *k  to  T>k.  This  Issue  Is  explored  further  In  a later  section, 
o o 

5.  Period  to  Month  Conversion 

Thus  far,  the  value  attribution  process  has  been  conducted  using 
performance  periods.  The  discounting  process  requires  that  the  tlmlnq 
of  cost  chanqes  be  expressed  In  time  units  of  known  real  duration. 

Thus  predictions  made  for  performance  periods  must  be  converted  to 
performance  months. 
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Performance  periods  were  originally  defined  separately  for  each 
measure  and  organization  so  that  all  monthly  performance  scores 
asslqned  to  a performance  period  were  (1)  sequential  and  (2)  more 
similar  to  each  other  than  to  scores  for  months  not  In  the  period. 

The  performance  scores  for  each  period  were  computed  as  the  average 
of  the  monthly  scores  In  the  period. 

To  convert  back  to  performance  months,  the  changes  predicted  for 
each  equivalent  performance  period  were  asslqned  to  each  month  Included 
In  the  period.  When  no  data  were  available  for  an  organization  for 
qlven  months,  a representative  predicted  change  was  assigned  for  these 
months.* 

The  dollar  value  of  predicted  chanqes  for  months  T 4-1  throuqh 
Tq412  are  shown  In  Appendix  L.  The  orqanlzatlon-month  cells  labeled 
with  an  asterisk  are  those  where  the  only  prediction  available  was  that 
made  by  an  equation  where  the  organization  concerned  was  not  represented 
In  the  data  used  to  develop  the  prediction  equations.  The  predictions 
made  for  these  orqanl zatlon-perlod  combinations  are  less  accurate  than 
those  made  for  combinations  where  the  organization  was  represented  In 
the  calculation  of  the  prediction  equation.  These  less  accurate 
predictions  were  Included  to  provide  a complete  set  of  predictions  for 
1?  months  for  each  organization. 


•See  Lapointe,  et  al.,  1978  pp.  59-62  for  details. 
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6.  Capitalization  and  Discounting 

Future  Income  Is  discounted  to  present  value  because  the  Incane 
to  be  received  In  the  future  Is  of  less  value  than  the  same  Income 
received  today.  Money  In  hand  can  be  Invested  at  a given  Interest 
rate  and  thus  has  earning  power.  Capitalization  determines  the 
Investment  value  of  a “property."  Since  It  Is  the  present  values  that 
are  capitalized,  we  first  discounted  the  anticipated  Income  shown  In 
Appendix  L and  then  capitalized. 

DISCOUNTING 

The  key  factors  In  discounting  are  (1)  the  timing  of  anticipated 
Income,  and  (2)  the  Interest  rate.  Estimating  the  timing  of  the  cost 
changes  was  Implicit  In  the  prediction  process.  We  will  discount  to 
T'.  Therefore,  the  month  k after  T'  In  which  a cost  change  is  predicted 
to  occur.  Is  equal  to  the  number  of  months  over  which  the  cost  change 
must  be  discounted. 

The  Interest  rate  to  be  used  may  be  selected  according  to  several 
criteria.  The  average  cost  of  a loan  of  similar  size  and  duration  Is 
one  criterion.  The  Interest  available  If  the  funds  were  Invested  can 
also  be  used.  In  an  FPTI  Implementation,  the  situation  of  the  organization 
would  determine  the  rate.  Our  desire  here  Is  to  provide  an  Illustration. 
Too  low  an  Interest  rate  will  result  In  the  current  value  being  higher 
than  Is  realistic;  too  high  a rate  will  have  the  opposite  effect.  We 
selected  a monthly  Interest  rate  of  1*.  Compounded  monthly,  this  Is 
equal  to  an  annual  rate  12. 8H. 
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Using  the  discounting  or  present  value  formula,  we  have: 

12  pc 

p»  „ r k t PC  Is  the  predicted  cost  change  In 

k-1  0*T)  each  cel1  of  T,b1es  M‘1  and 

k Is  the  month  for  the  predicted  cost 
change. 

1 • .01. 

The  Present  Value  of  predicted  costs  changes  for  each  month  are  shown 
In  Appendix  M.  Tables  18  and  19  show  the  sum  of  these  Present  Values 
for  each  organization  and  for  the  composite  organization.  The  Present 
Value  of  the  predicted  changes  for  each  organization  Is  shown  on 
a per  cost  center,  per  work  group  and  per  person  basis. 

CAPITALIZATION 

There  are  three  key  quantities  In  capitalization.  The  first  Is 
the  amount  of  Income  to  be  capitalized.  This  Is  provided  by  the 
present  values  from  Tables  18  and  19.  The  second  Is  the  rate  of 
return.  In  the  present  study  this  was  taken  from  the  1971  FORTUNE  500 
listing  for  each  of  the  five  organizations.  The  net  Income  as  a 
percent  of  stockholder  equity  was  doubled  to  estimate  the  before-tax 
rate  of  return.  The  average  of  this  figure  across  all  five  organizations 
was  used  as  the  rate  of  return  for  capitalization  of  the  present  values. 
The  average  rate  of  return  was  16%. 

The  final  quantity  necessary  for  capitalization  Is  an  estimation 
of  the  duration  of  the  anticipated  stream  of  Income.  As  discussed 
In  Chapter  2.  the  duration  of  changes  In  the  human  organization  Is 
at  present  unknown.  We  assumed  that  these. changes  continued,  as 


PRESENT  VALUE  OF 

PREDICTED  CHANGES 

IN  TVE 

Total' 

Per  Cost 
Center 

Per  Work 
Group 

Per 

Person 

Dollar  Standard  • $20,887 

ORG  II 

-2780 

-185 

-45 

-10 

ORG  III 

-5160 

-469 

-32 

-4 

ORG  IV 

-4886 

-349 

-47 

-5 

ORG  VI 

Plant  1 

-1165 

-38 

-24 

-3 

Plant  2 

-2154 

-108 

-57 

-5 

Plant  3 

-12141 

-337 

-132 

-11 

Composite: 

-28286 

-223 

-56 

-6 

Dollar  Standard  * $55,715 

ORG  II 

-7414 

-494 

-120 

-27 

ORG  III 

-13765 

-1251 

-85 

-11 

ORG  IV 

-13034 

-931 

-125 

-13 

ORG  VI 

Plant  1 

-3107 

-100 

-63 

-7 

Plant  2 

-5745 

-287 

-151 

-13 

Plant  3 

-32387 

-900 

-352 

-29 

Composite: 

-75452 

-594 

-149 

-17 

Dollar  Standard  * $144,150 

ORG  II 

-19181 

-1279 

-309 

-69 

ORG  III 

-35614 

-3238 

-220 

-29 

ORG  IV 

-33723 

-2409 

-324 

-34 

ORG  VI 

Plant  1 

-8071 

-260 

-165 

-19 

Plant  2 

-14864 

-743 

-391 

-35 

Plant  3 

-83793 

-2328 

-911 

-74 

Composite: 

-195246 

-1537 

-385 

-43 

'All  figures  rounded  to  nearest  dollar 
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Table  19 

PRESENT  VALUE  OF  PREDICTED  CHANGES  IN  ABS 


Total* 

Per  Cost 
Center 

Per  Work 
Group 

Per 

Person 

Cost  ■ $40 

ORG  I 

143 

14 

8 

1 

ORG  II 

2480 

165 

40 

9 

ORG  III 

-1460 

-133 

-9 

-1 

ORG  VI 

Plant  2 

-26 

-14 

-1 

Plant  3 

_82 

32 

_3 

Composite: 

3576 

39 

10 

1 

Cost  • $80 

ORG  I 

284 

28 

15 

2 

ORG  II 

4961 

331 

80 

18 

ORG  III 

-2918 

-265 

-18 

-2 

ORG  VI 

Plant  2 

-1042 

-52 

-27 

-2 

Plant  3 

5864 

163 

_64 

_5 

Composite: 

7149 

78 

19 

2 

Cost  • $120 

ORG  I 

426 

43 

22 

3 

ORG  II 

7442 

496 

120 

27 

ORG  III 

-4377 

-397 

-27 

-4 

ORG  VI 

Plant  2 

-1563 

-78 

-41 

-4 

Plant  3 

8796 

2 44 

96 

_8 

Composite: 

10724 

! 

117 

29 

3 

‘All  figures  rounded  to  nearest  dollar 
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calculated  for  the  first  year,  in  perpetuity*  That  Is,  we  did  not 
assiaae  that  the  value  of  the  changes  Increased  or  decreased  during 
the  first  year. 

Capitalization  consisted  of  dividing  the  present  values  In  Tables 
IB  and  19  by  the  rate  of  return.  The  result  Is  shown  In  Table  20.* 

The  sign  of  the  capitalized  values  has  been  reversed  from  previous 
tables  so  that  a positive  value  Indicates  an  Increase  in  the  Investment 
value  and  a negative  value  Indicates  a decrease  In  Investment  value 
of  the  organization. 

Summary 

The  results  of  the  value  attribution  demonstration  do  not  correspond 
to  what  might  be  expected  for  any  single  organization.  Thus,  ti.are  is 
little  point  In  a detailed  discussion  of  the  results  of  each  step  of 
the  demonstration.  Certain  features  are  notable,  however.  All  the 
present  values  associated  with  TVE  (Table  18)  were  In  the  expected 
direction.  Those  for  ABS  (Table  19)  were  mixed,  although  many  of  the 
cost  changes  In  the  unexpected  direction  (approximately  50X)  were  found 
In  month-organization  cells  marked  with  an  asterisk  (*).  The  "*” 
Indicated  that  a prediction  was  .nade  for  the  organization  In  that  cell 
even  though  that  organization  was  not  represented  In  the  sample  used 
to  develop  the  prediction  equations  originally  (see  Table  L-2  In 
Appendix  L).  Thus,  these  were  less  accurate  predictions.  The  absolute 

♦Customary  accounting  practice  Is  to  capitalize  only  Income  which  will 
occur  beyond  the  current  fiscal  year.  Expenses  or  Income  occurring 
during  the  current  fiscal  year  are  treated  as  current  Income  or 
current  expenses.  In  this  example  no  attempt  has  been  made  to  simulate 
a portion  of  the  anticipated  Income  occurring  during  the  current  fiscal 
year.  Instead,  all  anticipated  Income  has  been  capitalized. 
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Table  20 

CAPITALIZED  PRESENT  VALUES  FOR  TVE  AND  ABS 


TVE 

Dollar  Standard: 

$20,8(17 

$55,715 

$144,150 

ORG  II 

17375 

46338 

119881 

ORG  III 

32250 

222588 

ORG  IV 

30538 

81462 

210769 

ORG  VI 

Plant  1 

7281 

19419 

50444 

Plant  2 

13463 

35906 

92900 

Plant  3 

75881 

202419 

521831 

Composite: 

176788 

471575 

1220288 

ABS 

Cost: 

$40 

$80 

$120 

ORG  I 

-894 

-1775 

-2663 

ORG  II 

-15580 

-31006 

-46513 

ORG  til 

9125 

18238 

27356 

ORG  VI 

Plant  2 

3256 

6513 

9769 

Plant  3 

-18338 

-36650 

-54975 

Composite: 

-22350 

-44681 

-67025 

Not*:  All  signs  In  this  table  are  reversed  from  previous  tables.  Positive 

values  show  capitalization  of  an  asset.  Neqatlve  values  show  capitalized 
value  of  a liability. 
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magnitudes  of  the  TVE  values  were  uniformly  larger  than  for  ABS, 
although  for  Organization  II  the  difference  was  slight.  This  was  due 
to  two  factors.  One  was  the  larger  multiplier  used  for  the  valuation 
of  the  TVE  changes.  The  second  factor  was  the  greater  number  of  positive 
predictions  (l.e.,  predictions  In  the  unexpected  direction)  for  ABS 
relative  to  TVE  (Appendix  N)  which,  when  summed  across  periods,  resulted 
In  smaller  absolute  magnitudes. 

A third  feature  of  the  ABS  and  TVE  results  arose  from  the  definition 
of  the  measures  and  their  valuation.  The  costs  represented  for  each 

criterion  were  not  Independent  of  costs  for  the  other  criteria. 

\ 

However,  the  results  of  this  Illustration  Indicate  that  even  moderate 
changes  In  the  human  organization  can  be  of  significant  value  to  the 
organization. 

VARIATION  ACROSS  PREDICTOR  MEASUREMENTS 

Predicting  performance  changes  using  observed  human  organization- 
performance  relationships  assumes  no  change  In  the  relationship  for  a 
given  time  lag  value  between  two  measurements  of  the  human  organization. 
Two  procedures  were  used  to  examine  the  validity  of  this  assumption.* 

The  first  technique  tested  the  equivalency  of  the  beta  coefficients  for 
comparable  times  subsequent  to  each  S00  administration.  Tht  second 
procedure  examined  the  agreement  between  predicted  and  actual  performance 


•These  two  Investigations  are  not  described  here.  Readers  Interested 
In  the  techniques  and  statistical  findings  should  refer  to  Lapointe, 
et  al.,  1978,  pp:  80-85. 
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scores.  The  results  were  Inconclusive.  Nevertheless,  two  points 
were  evident.  First,  an  actual  implementation  of  FPTI  should 
strive  to  eliminate  the  constraints  In  this  Illustration  (e.g.,  small 
N of  performance  cost  centers,  performance  measures  not  defined  according 
to  FPTI  criteria,  missing  data).  Second,  prediction  equations  will 
require  continual  monitoring  and  updating  In  order  to  test  and  Insure 
their  validity  across  time  and  events. 

In  suninary,  It  has  been  shown  that  the  Current  Value  approach  to 
human  resources  accounting  Is  possible.  Its  practicality  depends  upon 
satisfactory  resolution  of  several  Issues  of  utilization  and  Implementa- 
tion. Section  IV  addresses  several  of  these  Issues. 
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CHAPTER  8 


EXTENSION  OF  CURRENT  VALUE  HRA  TO  THE  NAVY 


Previous  chapters  have  described  the  methods  and  concepts,  and 
then  examined  empirical  relationships  required,  for  a system  of  future 
performance  trend  Indicators.  Equations  for  each  of  a number  of 
performance  periods  were  generated,  and  value  attribution  procedures 
were  used  to  estimate  the  present  value  of  predicted  performance 
changes. 

In  all  of  these  previous  chapters,  civilian  data  from  the  Survey 
of  Organizations  data  bank  were  combined  to  form  a hypothetical  composite 
organization.  In  the  present  Instance,  our  attention  turns  to  the 

extent  to  which  the  relationships  obtained  and  the  requirements  met 

( 

with  the  civilian  data  set  are  replicated  in  Navy  data.  These  Navy 
data  had  been  for  an  earlier  study  from  the  Navy  Human  Resource 
Management  Survey  (HRMS)  data  bank  and  from  an  extensive  management 
Information  system  maintained  by  the  Navy  (Drexler  & Franklin,  1976; 
Franklin  & Drexler,  1976) 

Thus  far,  findings  have  demonstrated  the  feasibility  of  a system 
of  future  performance  trend  Indicators  In  the  civilian  sector.  In 
this  chapter  the  feasibility  of  extending  FPTI's  to  the  Navy  Is  tested. 
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Specifically,  the  first  four  of  the  six  original  requirements 
(Pecorella  6 Bowers.  1976)  are  re-examined  with  the  Navy,  Its  func- 
tioning, and  the  performance  of  Its  units  In  mind: 

(1)  Is  there  available  scientific  evidence  which  Identifies 
key  dimensions  of  Navy  organizations? 

(2)  Are  there  adequate  methodology  and  Instruments  for 
measuring  these  key  dimensions? 

(3)  Are  there  reliable  and  valid  Navy  performance  data? 

(A)  Are  there  relationships  between  key  dimensions  of 
Navy  organizations  and  performance  outcomes? 

Taking  the  first  of  these  questions,  there  has  accumulated  a 
significant  volume  of  evidence  extending  the  key  dimensions  found  In 
the  Survey  of  Organizations,  and  used  In  the  civilian  analyses  earlier 
In  this  present  project  to  Navy  settings.  The  first  of  these  came  from 
a complex  project  supported  by  the  Manpower  RAO  Program  of  the  Office 
of  Naval  Research.  Sunmarlzed  In  Manpower  Series  Report  IV  (Bowers.  1975), 
the  findings  Indicated  the  following: 

(1)  Far  from  being  unlike  civilian  organizations  In  form 
and  functioning.  Navy  units  display  the  same  sorts  of 
relationships  and  properties  as  their  civilian  counter- 
parts. 

(2)  Differences  between  preferences  and  experiences  In  Navy 
units  are  very  similar  to  those  present  In  civilian  organi- 
zations. 

(3)  Constructs  measured  for  Navy  units  display  patterns  of 
relationships  quite  comparable  to  those  obtained  In 
civilian  organizations. 


(4)  Types  of  groups  encountered  In  Navy  units  are  similar 
to  those  encountered  In  civilian  organizations. 

(5)  Satisfaction  and  motivation  of  persons  In  Navy  units 
relate  to  the  same  sorts  of  practices  and  Interpersonal 
conditions  found  to  yield  them  In  civilian  organizations. 

In  short,  this  first  project  demonstrated  strong  parallels 
between  what  was  associated  with  effectiveness  of  civilian  organizations 
and  what  related  to  effectiveness  of  Navy  units.  It  suggested  that 
the  key  dimensions  of  Navy  human  organizations  are  very  similar  to 
the  key  dimensions  of  civilian  organizations. 

This  has  been  largely  confirmed  In  subsequent  research.  Beginning 
In  August,  1973,  representatives  of  the  Navy's  Human  Resources  Management 
Program  met  with  persons  from  ISR  to  modify  the  Survey  of  Organizations 
for  Navy  use.  Some  S00  Indexes  or  dimensions  were  reworded  slightly 
or  retitled  to  make  them  more  compatible  with  Navy  customs  (e.g., 
"Organizational  Climate"  became  "Command  Climate").  Some  additional 
measures  were  added,  particularly  In  the  social  concern  areas  of 
equal  opportunity  and  drug/alcohol  abuse  and  in  the  area  of  military 
discipline. 

Between  December,  1973,  and  March,  1975,  this  Navy  Instrument, 
entitled  the  Human  Resource  Management  Survey  (HRMS),  went  through  eight 
revisions.  These  forms  were  basically  similar,  but  Included  additions 
of  new  Items,  deletions  of  some  Items,  and  minor  modifications. 

Drexler  subsequently  used  an  accumulation  of  approximately  65,000  HRMS 


cases  to  analyze  the  Internal  structure  of  the  survey  (Drexler,  1974). 


118 


Using  smallest  space  analysis  (Guttman,  1968),  he  Identified  the 
following  areas  and  Indexes  as  contained  In  the  HRMS: 

CONCEPTUAL  AREA  INDEXES 


Supervisory  Leadership  Support 

Team  Building 
Goal  Emphasis 
Work  Facilitation 

Work  Group  (Peer)  Behavior  Peer  Support 

Peer  Work  Facilitation 
Peer  Problem  Solving 
Peer  Team  Work 


Work  Group  Emergents  Group  Processes 

Group  Readiness 
Group  Discipline 

Command  Climate  Human  Resource  Emphasis 

Motivational  Conditions 
Decision  Making  Practices 
Communication  Flow 

Content  Dimensions  Career  Counseling 

Equal  Opportunity 
Supervisor's  Responsiveness 
to  Drug  Abuse 

Supervisor's  Responsiveness 
to  Alcohol  Abuse 
Transition 

Outcome  Dlmenlons  Overall  Satisfaction 

Satisfaction  with  Progress 
Work  Affect 
Integration  of  Men  and 
Mission 


Thus  the  structure  of  the  common  or  "core"  content  of  the  HRMS 
appeared  from  Drexler's  analysis  to  be  nearly  Identical  to  that  of  the 
S00.  Wllcove  (1976)  used  factor  analysis  In  a repeat  Investigation 
and  obtained  findings  similar  to  Drexler's.  In  both  of  these  studies, 
analyses  were  conducted  within  areas  having  a conrnon  referent,  thus 


£ 
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eliminating  the  tendency  for  factors  to  emerge  largely  by  referent  alone. 
Sachar  (1976),  In  a separate  study,  also  used  factor  analysis  In 
separate  analyses  of  the  sea  and  shore  versions  of  the  HRMS.  In  this 
Instance,  analyses  were  done  In  the  aggregate,  rather  than  by  referent 
area,  to  assess  Internal  structure  of  the  survey.  Her  analyses 
confirmed  what  has  been  found  elsewhere,  that  major  "blocks"  of  common- 
referent  content  exist.  Thus,  It  appears  that  the  key  dimensions  of 
command  functioning  In  the  Navy  are  substantially  the  same  as  those 
of  civilian  organizations,  and  that  the  HRMS  as  an  Instrument  provides 
a method  analogous  to  that  of  the  S00  for  assessing  those  dimensions. 

The  third  and  fourth  assumptions  — availability  of  performance 
measures  and  knowledge  of  the  relationships  of  key  dimensions  to  them 
— Involve  a somewhat  wider  array  of  evidence.  At  the  outset,  It  Is 
useful  to  recall  the  earlier  work  by  Dunnette  and  his  colleagues,  cited 
In  the  first  report  In  the  series  (Dunnette,  Mllkovlch,  & Motowldlo, 

1973;  Borman  A Dunnette,  1974).  They  Identified  the  requirements  for  a 
Navy  personnel  status  Index  using  results  from  a policy-capturing 
procedure  which  were  subsequently  facior  analyzed.  These  Investigators 
Identified  three  essential  domains  of  Navy  outcome  Indicators: 
retention  rate,  readiness,  and  discipline. 

Within  the  last  five  years  there  has  accumulated  an  Impressive 
array  of  evidence  Indicating  that  key  HRMS  Indicators  (or  In  at  least 
two  Instances  their  S00  equivalents)  relate  predictably  to  outcomes  In 
each  of  these  domains.  For  example,  Crawford  and  Thomas  (1976)  found 
HRMS  measures  to  be  significantly  correlated  with  non-judicial  punishment 
rates  aboard  Navy  ships.  In  the  area  of  retention  rate,  Drexler  and 
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Bowers  (1973)  found  significant  correlations  to  actual  reenllstment 
rates  of  22  Navy  units.  Bowers  (1973)  validated  a measure  of 
reenllstment  Intention  and  found  that  five  factors  from  the  S00 
were  strongly  related  to  that  Intention.  Franklin  and  Drexler  (1976) 
found  significant  relationships  of  HRMS  Indicators  to  reenllstment 
rate  aboard  nearly  100  Navy  ships.  Finally,  Shields  and  Walls  (1978) 
cite  an  unpublished  briefing  In  which  HRMS  Indexes  were  related  to 
retention  rate  aboard  submarines. 

In  the  readiness  area,  several  studies  have  also  Indicated 
significant  and  directionally  appropriate  relationships.  Mumford  (1976) 
found  significant  relationships  of  HRMS  Indexes  to  performance  of  Navy 
ships  In  refresher  training  exercises.  Shields  and  Walls  (1978) 
found  relationships  of  HRMS  Indexes  to  maintenance  proficiency  of 
aviation  squadrons  and  (In  the  same  unpublished  briefing  cited  earlier) 
to  submarine  propulsion  safeguard  examination  evaluations.  Slegrled 
and  West  (1977)  found  HRMS  scores  to  be  related  to  safety  performance 
In  fighter  aircraft  squadrons.  Finally,  Franklin  and  Drexler  (1976) 
found  consistent  and  frequently  significant  relationships  of  HRMS  Indexes 
to  FORSTAT  measures  of  operational  readiness. 

Thus  the  weight  of  evidence  strongly  suggests  that  (a)  performance 
domains  for  Navy  units  can  be  Identified,  (b)  some  measures  of  acceptable 
quality  exist  In  these  domains,  and  (c)  HRMS  Indexes  relate  to  these 
performance  measures  In  ways  quite  similar  to  their  SOO/cIvIlian 
counterparts. 
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The  four  main  assumptions  would  therefore  appear  to  be  adequately 
satisfied  to  begin  the  transition  from  civilian  to  Navy  applications. 

An  Important  addendum  lies  In  the  fact  that  Franklin  and  Orexler 
(1976)  found  a two-peak  pattern  of  concurrent  and  predictive  relation- 
ships almost  Identical  to  that  obtained  In  this  present  study  for 
civilian  data.  However,  all  coefficients  presented  In  the  Franklin 
and  Drexler  report  were  zero-order;  no  multivariate  predictions  were 
undertaken  for  that  stu4y. 

In  the  present  Instance,  therefore.  It  seemed  useful  to  reanalyze 
the  Franklin  and  Drexler  data  set  using  multiple  regression  techniques. 
Because  the  case  count  of  organizational  units  Is  small  compared  to 
those  In  the  present  study's  civilian  data  set,  the  cross-validation 
procedure  could  not  be  undertaken.  Still,  the  findings  may  be  taken 
with  some  caution  as  suggestive,  provided  they  appear  to  replicate  those 
In  the  civilian  sector. 

Data  and  Methods 

Measures  of  organizational  functioning  In  the  Franklin  and 
Drexler  data  set  were  obtained  from  the  HRMS  data  bank  which,  at  that 
time,  contained  the  responses  of  approximately  65,000  Navy  personnel. 
Reenlistment  data  were  obtained  from  the  Bureau  of  Naval  Personnel  for 
nearly  300  units.  Five  types  of  operational  readiness  data  were  also 
obtained  for  roughly  100  units.  Both  the  reenlistment  and  operational 
readiness  data  were  standardized  and  relativized  to  remove  extraneous, 
severe  variation  across  time,  plus  seasonal  fluctuations.  Readiness 
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data  were  aggregated  from  dally  ratings  to  one-month  averages  for 
six-months  prior  to,  and  six-months  subsequent  to,  the  time  (T0) 
of  survey  administration.  Reenllstment  data  were  aggregated  Into 
four-month  periods  where  Tq  Included  the  reenllstment  rate  for  the 
month  of  the  survey  plus  the  three  subsequent  months. 

The  readiness  measures  consisted  of  ratings  In  five  areas: 

Personnel  Readiness  (P)  - rating  of  actual  personnel 
strength  versus  structured  strength. 

Equipment  and  Supplies  on  Hand  (S)  - rating  of 
essential  equipment  on  hand  versus  that  allowed 
for  a unit. 

Equipment  Readiness  (fc.)  - rating  of  availability 
and  condition  of  mission-essential  equipment. 

Training  (T)  - rating  of  unit's  ability  to  perform 
against  standards  set  for  a unit  of  Its  type. 

Overall  Readiness  (R)  - summary  of  above  ratings  plus 
the  unit's  performance  re:  stand  down,  morale, 
actual  qualifications  of  Individuals,  and  environment. 

Two  reenllstment  measures  were  used,  representing  periods  within 
the  July  1974  - June  1975  time  frame: 

Total  Reenllstment  - the  ratio  of  the  number  of  persons 
In  the  unit  reenlisting  to  the  total  number  in  the 
unit  eligible  to  reenlist. 

First-Term  Reenllstment  - the  ratio  of  the  number  of 
first-term  persons  In  the  unit  reenlisting  to  the 
total  number  of  first-term  persons  eligible  to 
reenlist. 
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For  each  of  the  two  kinds  of  criteria  (readiness  A reenlistment 
rate)  a decision  was  made  to  standardize  performance  scores  within 
the  unit  and  then  relatlvlze  In  terms  of  time  prior  to  and  after  survey 
measurement.  As  such,  these  procedures  were  the  same  as  those  used  In 
the  civilian  analyses  of  the  present  project. 

The  statistical  technique  employed  In  the  analyses  was  that  of 
linear  multiple  regression,  using  the  MIDAS  software  system  of  the 
University  of  Michigan  Computing  Center  (Fox  A Gulre.  1976). 

Results 

Table  21  presents  multiple  regression  results,  predicting  each 
of  the  five  Readiness  measures  by  time  period  from  (a)  Command  Climate 
Indexes,  (b)  Supervisory  Leadership  Indexes,  (c)  Peer  Leadership 
Indexes,  and  (d)  the  four  dimensions,  l.t. , the  mean  of  each  of  the 
three  areas  above  (a  to  c)  plus  the  group  coordination  Index.  Several 
facts  emerged  from  these  analyses: 

. There  were  roughly  twice  as  many  significant  coeffi- 
cients In  the  total  table  as  one  would  expect  by 
chance  alone. 

. When  we  split  the  table  Into  time  frames  -6  through 
0 (near  past/contemporary)  and  +1  through  +6 
(Immediate  future),  we  found  that  there  were  three 
or  four  times  as  many  significant  coefficients  In 
the  later  time  frame  as  In  the  earlier  time  frame. 

. This  mass  of  coefficients  In  the  later  time  frame 
occurred  primarily  In  relation  to  Command  Climate 
and  Supervisory  Leadership  rather  than  In  relation 
to  Peer  Leadership. 
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Significant  coefficients  were  concentrated  In 
predictions  of  overall  readiness,  training,  and 
equipment  and  supplies  on  hand.  Except  for  the 
equipment  and  supplies  measure,  these  readiness 
Indicators  were  those  more  readily  Impacted  by 
the  human  organization. 

. The  reason  for  the  comparative  infrequency  of 
significance  In  the  two  latest  periods  (+5  * *6) 
was  not  so  much  that  there  was  a drop  In  coefficient 
size  (about  as  many  absolutely  rose  as  declined) 
as  that  the  declining  number  of  cases  made 
statistical  significance  Increasingly  difficult. 

Table  22  presents  similar  data  In  relationship  to  the  two  measures 
of  retention  rate  — Total  Reenlistment  and  First-Term  Reenlistment. 

The  findings  Included  the  following: 

. There  were  approximately  twelve  times  as  many  signi- 
ficant coefficients  In  the  total  table  as  one  would 
expect  by  chance  alone. 

. When  we  split  the  table  Into  periods  -1  and  0 (near 
past/contemporary)  versus  *1  through  +3  (future), 
we  found  that: 

. high  proportions  of  significant  coefficient* 
occurred  In  both  time  frames. 

. high  proportions  of  significant  coefficients 
occurred  for  all  categories  of  predictors. 

. Significant  coefficients  were  much  more  frequent  and 
were  stronger  In  relation  to  total  reenlistment  rate 
than  In  relation  to  first-term  reenlistments  alone. 

. For  total  reenlistment,  significant  coefficients  in 
the  later  time  frame  were  higher  In  magnitude  than  those 
In  the  earlier  time  frame. 


MULTIPLE  REGRESSIONS:  13  HRMS  INDEXES  AS  PREDICTORS  OF 


The  findings  support  at  least  two  conclusions  that  are  Instru- 
mental to  current  value  human  resources  accounting  efforts  In  a Navy 
setting: 

(1)  There  are  Indeed  significant  multivariate  relationships 
between  HRHS  predictors  and  both  reenlistment  and  Readiness 
performance  measures,  and  these  relationships  — as  in 

the  case  of  the  civilian  data  set  — tend  to  occur  more 
frequently  after  the  time  of  the  survey  than  before. 

(2)  There  Is  clearly  adequate  evidence  to  merit  further 
exploration  of  these  measures  for  inclusion  In  any  future 
performance  trend  indicator  system  that  might  be  developed 
for  Navy  use. 

There  are  also  shortcomings,  some  of  which  reflect  the  data  set 
used  In  the  analysis,  rather  than  anything  necessarily  characteristic  of 
the  problem  posed  or  the  true  relationships  that  exist.  For  example, 
there  was  some  suggestion  that  collapsing  predictors  into  dimension 
scores  (cownand  climate  as  a single  index,  etc.),  while  made  necessary 
to  work  with  the  number  of  available  cases,  resulted  In  the  loss  of 
valuable  variance.  Second,  there  was  some  suggestion  as  well  that  the 
loss  of  cases  In  later  periods  may  have  reduced  the  frequency  of 
significance  as  well  as  In  loss  of  valuable  variance. 

These  potential  losses  are  Illustrated  in  Tables  23  and  24,  where 
mean  zero-order  and  various  multivariate  coefficients  are  presented. 

In  a "strong"  period  In  the  later  time  frame  of  readiness,  for  example, 
the  size  of  the  correlations  went  up  from  the  low  ,20's  for  mean 
zero-order  relationships,  to  the  high  ,20's  and  .30's  for  multivariate 
relationships  using  four  predictors.  When  all  13  or  14  indexes  were 
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Included  In  a single  prediction,  however,  a large  gain  was  clearly 
registered,  with  the  relationships  reaching  the  high  .40's  and  ,50's. 

Given  the  restricted  number  of  cases,  the  latter  step  raises  a 
question  of  whether  the  observed  gains  simply  result  from  characteristics 
unique  to  the  present  sample  --  tht t the  observed  relationships  would 
not  extend  to  any  other  sample  drawn  from  the  same  population.  Some 
reassurance  on  this  Issue  Is  provided  from  Tables  25  and  26,  which 
present  somewhat  similar  extractions  for  TVE  and  ABS  In  the  civilian 
analyses  reported  earlier.  There,  as  here,  a substantial  gain  was 
registered  as  one  moved  from  zero-order  to  multivariate  relationships. 

In  that  set  of  Instances,  however,  the  relationships  did  double  cross- 
valldate.  While  this  proves  nothlnq  concerning  the  present  set  of 
Navy  data.  It  Is  at  least  cause  for  some  optimism  that,  given  an 
adequate  number  of  cases  and  an  opportunity  to  double  cross-valldate, 
the  relationships  would  hold  up. 

Conclusions  and  an  Illustration  of  Value  Attribution 

These  findings  provide  rather  persuasive  evidence  that  the  base 
for  a current  value  system  of  human  resources  accounting  does.  In  fact, 
exist  In  Navy  settings  using  Navy  data.  Not  only  are  the  basic 
requirements  --  the  four  assumptions  --  met  by  accumulated  evidence  from 
earlier  research,  but  also  the  present  evidence  suggests  that  multi- 
variate relationships  of  respectable  size  exist  for  Navy  units  as  well. 

The  potential  value  of  such  a system  may  be  Illustrated  by  a 
purely  hypothetical  set  of  values.  Let  us  assume  that,  as  a result  of 
successful  HRMS  work,  there  were  the  following  changes  In  HRMS 
dimension  scores: 
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Dimension 

Change  In  Dimension  Score 

Command  Climate 

+ .25 

Supervisory  Leadership 

+ .50 

Peer  Leadership 

+ .75 

Work  Group  Coordination 

♦1.00 

These  change  scores  would  be  multiplied  by  a set  of  regression 
weights.  For  Illustration  purposes,  let  us  use  the  following  figures: 

Regression  Weights  for 

Dimension  a Given  Performance  Period 


Command  Climate 

.20 

Supervisory  Leadership 

.10 

Peer  Leadership 

.20 

Work  Group  Coordination 

.15 

Using  these  values,  we  would  get  . 20( . 25)+.  T0( . 50)+.  20( . 75)+ .15(1 .00) 
or  +.85  as  the  predicted  change  In  reenllstment  rate  for  a particular 
performance  period.  If  the  standard  deviation  for  reenllstment  rate 
across  units  were  10  percent,  the  predicted  gain  In  total  reenllstments 
would  be  .85(.10)  or  8.5  percent  of  those  eligible.  Of  100  ellglbles, 
therefore,  8.5  more  would  reenllst  than  would  otherwise  be  the  case. 

Carrying  this  Illustration  one  step  further.  If  the  recruiting  and 
training  costs  associated  with  each  of  the  replacements  were  $10,000, 
the  savings  generated  from  the  Improvement  In  the  human  organization  would 
amount  to  8.5  ($10,000)  or  $85,000. 

While  the  values  assumed  In  this  Illustration  are  hypothetical, 
the  bases  and  relationships  are  very  realistic  In  terms  of  the  findings 
of  this  present  study.  It  Is  In  such  possibilities  as  that  suggested 
In  the  Illustration  that  the  potential  worth  of  future  performance  trend 
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Indicators  lies.  Actions  and  policies  with  potential  costs  and 
benefits  In  other,  more  conventionally  tangible  areas  have  possible 
human  organization  consequences  as  well.  Without  some  system  such  as 
that  demonstrated  by  the  reports  In  this  series,  these  consequences 
may  well  be  overlooked  and  Inappropriate  courses  set.  The  results 
of  the  present  analysis  suggest  that  a current  value  human  resources 
accounting  system  In  the  Navy  Is,  In  fact,  feasible. 

Summary 

Previous  chapters  In  this  report  have  demonstrated  the  feasibility 
of  future  performance  trend  Indicators  ( FPTI ) In  clvllan  organizations. 
In  this  chapter,  the  basis  has  been  laid  for  extending  FPTI  systems  to 
the  Navy.  Using  linear  multiple  regression  as  the  analysis  technique, 
the  obtained  relationships  between  HUMS  Indexes  and  both  reenlistment 
and  readiness  performance  measures  are  statistically  significant  In 
proportions  for  exceeding  what  would  be  expected  by  chance.  There  Is 
clearly  adequate  evidence  to  merit  further  development  of  FPTI  systems 
In  the  Navy. 


SECTION  IV 


UTILIZATION  ISSUES 


Preceding  sections  have  described  results  which  support  the 
feasibility  of  current-value  human  resources  accounting.  The  actual 
adoption  of  HRA  as  an  Integral  part  of  management  decision-making 
will  now  depend  largely  on  an  adequate  resolution  of  several  pro- 
cedural and  ethical  issues.  Section  IV  (Chapters  9 & 10)  addresses 
these  Issues  and  offers  some  alternatives  for  handling  them. 

Chapter  9 focuses  on  the  procedural,  or  design,  complexities  In 
current-value  HRA.  The  design  of  an  "ideal"  current-value  HRA  system 
Is  viewed  In  the  context  of  two  basic  Issues,  namely,  the  strength 
and  accuracy  of  prediction. 

In  Chapter  10,  the  focus  shifts  to  the  potential  impact  of  a 
current-value  HRA  system  on  various  "stakeholders"  (e.g.,  organizational 
decision  makers,  workers,  citizens).  The  Importance  of  a well-imple- 
mented HRA  system,  as  well  as  a well-designed  one,  is  emphasized. 


’ ^ - 


CHAPTER  9 

THE  DESIGN  OF 
CURRENT-VALUE  HRA  SYSTEMS 

The  research  described  in  previous  chapters  has  illustrated 
the  major  processes  Involved  In  the  creation  of  Future  Performance 
Trend  Indicators.  The  results  suggest  that  such  a system  of  current- 
value  human  resources  accounting  Is  Indeed  feasible. 

One  might  expect  that  Implementation  and  utilization  of  such  a 
system  would  be  no  problem.  Once  successfully  demonstrated,  managers 
would  presumably  rush  to  adopt  this  human  factor  "early  warning  system." 
However,  utilization  of  new  research  findings  does  not  occur  all  that 
readily.  Despite  the  researcher's  articles  of  faith,  solid  findings 
do  not  sell  themselves. 

Instead,  utilization  occurs  as  the  result  of  the  ability  of  the 
research  "community"  and  the  user  "community"  to  Interact  constructively. 
That  is,  these  two  cornminltles  need  to  be  responsive  to  each  others 
language,  thought  processes,  and  concerns  (Caplan,  1973;  Havelock,  1973; 
Havelock  & Havelock,  1973). 
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Some  of  these  concerns  are  methodological  In  origin.  They  reflect 
differences  in  concepts  and  procedures  of  sharing,  processing,  and 
analyzing  information.  Like  unfamillarity  in  any  setting,  these 
differences  produce  mistrust  and  wariness.  For  example,  social  and 
behavioral  science  deal  customarily  in  probabilities,  while  accounting 
deals  more  nearly  in  complete  certainties.  The  organizational 
scientist  is  therefore  pleased  with  the  50  percent  of  outcome  variance 
which  Is  accounted  for,  while  the  accountant  sees  the  half  that  remains 
unknown  and  treats  the  results  with  some  skepticism. 

Of  course,  there  are  other  sources  of  potential  resistance  to 
Implementing  the  findings  of  this  research,  such  as  preferences  for 
management  styles  at  odds  with  those  which  underlie  the  prediction 
system,  and  affinity  for  hardware  rather  than  the  human  organization. 
However,  it  is  to  methodological  questions  and  obstacles  that  this 
chapter  turns.  Our  belief  is  that  major  progress  in  designing  and 
implementing  a current  value  HRA  system  may  be  made  by  addressing  them 
in  some  detail. 

The  sections  which  follow  treat  a number  of  these  Issues  in 
fairly  formal  and  technical  fashion.  The  basic  questions  may  be 
stated  much  more  Informally,  however  (Bowers  & Davenport,  1978): 

(1)  Aren’t  the  predictions  made  in  these  reports  marginal? 

Isn't  there  a great  deal  of  unaccounted-for  variance 
in  outcomes,  more  even  than  what  is  accounted  for? 

(2)  Aren't  such  things  as  dollar  value,  discounting,  and 
capitalization  commercial-world  notions  that  are 
Irrelevant  to  a military  setting? 
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(3)  Doesn't  this  research  take  a great  deal  for  granted 
about  what  should  and  should  not  be  Included  In  a set 
of  predictors  for  current  value  HRA? 

(4)  Isn't  any  system  that  predicts  across  time  of  limited 
usefulness  to  an  organization,  like  the  Navy,  which 
has  constant  reorganization  and  turnover? 

(5)  Doesn't  this  research,  if  implemented,  imply  levels 
and  frequencies  of  reporting  that  would  overtax  the 
FP. I system? 

Of  course,  no  ringing  denial  of  these  potential  problems  is 
possible.  However,  an  exploration  of  the  contributing  methodological 
issues  may  scale  the  problems  down  to  manageable  size. 

There  are  two  parts  In  this  chapter.  Part  One  addresses  broad 
Issues  of  methodology  which  affect  the  basic  validity  and  reliability 
of  the  FPTI  prediction  equations.  Part  Two  shifts  the  focus  to  more 
specific  Issues  and  their  implications  for  the  design  of  current  value 
HRA  systems. 
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At  the  outset.  It's  Important  to  note  the  distinction  between 
the  real  predictor  and  outcome  properties  (those  that  exist  In  the  real 
world  as  actual  events)  and  the  measures  used  to  operationalize  them. 

The  degree  of  support  present  In  a supervisor's  behavior  Is  a real 
property  of  the  system,  of  which  our  questionnaire  three-item  Index  Is 
simply  a reflection.  Likewise,  real  performance  Is  something  different 
from  the  measures  which  we  use  to  represent  It. 

These  operational  measures  may  be  more  or  less  "good"  — that  Is, 

In  some  measure  they  represent  true  variance  In  the  predictor  charac- 
teristic, or  true  variance  In  the  criterion,  but  they  contain  both 
systematic  and  random  error  as  well.  For  example,  a particular  Index 
value  on  supervisory  support  reflects  the  actual  degree  of  supportive- 
ness present  In  that  supervisor's  behavior  In  a recent  time  period. 
However,  to  some  degree  It  also  represents  such  unrelated  things 
as  positive  or  negative  response  set  and  random  error.  Likewise,  an 
Index  of  absenteeism  reflects  In  part  real  absenteeism  and  In  part 
such  things  as  a timekeeper's  favoritism  and  random  mistakes  on  entries. 

We  assess  the  ''goodness"  of  our  measures  by  connonly  accepted 
Indexes  of  reliability  and  validity.  Yet  these  may  be  Insufficient. 
Systematic  error  may  be  quite  reliable,  and  a high  correlation  between 
predictor  and  criterion  may  reflect  the  coincidence  of  related  systematic 
error  as  much  as  the  overlap  of  true  effects.  As  writers  In  the 
personnel  selection  field  noted  long  ago,  we  cannot  safely  assume 
the  adequacy  of  the  criterion  and  conclude  that  Inadequacy  lies  only 
In  the  predictor.  We  might  conceivably  encounter  a situation  In  which 
an  excellent  measure  of  supervisory  support  relates  not  at  all  to  a 
measure  of  absenteeism  which  contains  largely  error. 
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In  any  measure,  criterion  or  predictor,  the  questions  of  reliability 
and  validity  arise,  lack  of  accuracy  In  performance  data  is  not  only 
a function  of  recording  errors,  but  also  inaccurate  reporting  or, 
perhaps.  Inappropriate  data  collection  systems.  While  deliberate 
misrepresentation  may  not  be  a major  problem  In  itself,  coupled  with 
other  error  sources,  the  result  Is  performance  measurements  with  far 
less  than  perfect  reliability. 

Thus,  the  strength  of  the  human  organization-performance  relation- 
ship will  depend  on  the  reliability  and  validity  of  both  the  predictor 
and  criterion  measures.  In  most  cases,  measures  will  not  cover  all 
the  "real*1  variance  and  will,  in  addition,  introduce  some  error.  These 
factors  will  tend  to  place  an  upper  limit  on  the  (performance)  variance 
available  to  be  predicted. 

Another  factor  affecting  the  relationship  between  the  criterion 
(measured  at  time  TQ+k)  and  the  predictors  (measured  at  time  TQ)  is 
the  concurrent  relationship  between  criterion  and  predictors  at  time 
T0+k.  In  other  words,  the  level  of  performance  today  is  a function 
of  the  state  of  the  human  system,  both  today  and  the  way  that  it  was 
In  the  recent  past.  Any  changes  In  the  predictors  since  their  measure- 
ment at  T0  would  Influence  performance  today  at  TQ+k.  A possible 
representation  of  the  factors  which  affect  criterion  variability  Is 
given  in  Figure  6. 

Thus,  In  this  present  study,  R's  of  .50  — good  as  they  are  by 
comparison  to  past  work  and  reports  — appear  to  account  for  a minor 
fraction  of  variance  In  the  performance  measure.  Yet,  this  prediction 
may  be  quite  accurate  In  terms  of  the  amount  of  "true”  variance 
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available  to  be  predicted.  If  we  use  the  hypothetical  value  of  .80 
to  Indicate  the  (1)  reliability  of  the  performance  measures,  (2)  the 
validity  of  these  measures,  and  (3)  the  magnitude  of  the  "true"  human 
organization  ■*  performance  relationship,  we  would  have  .80x.80x.80,  or 
.51  as  the  "upper  limit"  of  R.  In  other  words,  we  might  be  predicting 
all  there  Is  to  predict. 

General Izablllty  of  the  Prediction  Equations 

The  development  of  the  prediction  equations  Is  central  to  the 
current-value  HRA  methodology.  Once  they  are  developed,  however, 
their  validity  across  time  and  for  different  organizational  units 
must  be  repeatedly  assessed. 

Pifferenaea  iiorooa  otyaninationa!  unite.  As  stated  In  earlier 
reports  (Davenport,  et  al.,  1977;  Bowers  A Davenport,  1978)  the 
nature  of  the  human  organization-performance  relationship  may  differ 
across  organizations,  or  across  functional  units  within  one  organization. 
Differences  (In  beta  weights,  as  well  as  In  multiple  correlations)  may 
be  due  to  (1)  the  type  of  work  performed,  and  (2)  the  type  of  system 
(Bowers  & Davenport,  1978).  While  the  existence  of  these  differences 
were  not  confirmed  or  denied  In  the  present  study,  knowledge  of  the 
general  1 zabl 1 Ity  of  the  prediction  equations  Is  Important.  Duestlons 
like  the  following  need  answers: 

• Would  using  separate  prediction  equations  for  manu- 
facturing and,  for  example,  accounting  units  result 
In  better  predictions? 

• Would  different  equations  for  large,  labor-intensive 
units  and  small  capital-intensive  units  result  In 
better  predictions? 
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• Would  better  predictions  be  made  by  using  separate 
equations  for  organ  National  units  with  generally 
participative  management  practices  and  those  with 
authoritarian  management  practices? 

An  Investigation  of  these  questions  requires  a large  number  of 
units  from  either  (1)  several  types  of  organizations  or  (2)  diverse 
functional  units  within  one  organization.  In  most  single  organizations 
there  are  two  or  more  functional  areas.  However,  few  of  these  areas 
are  comprised  of  adequate  numbers  of  units  to  develop  equations  for 
each  of  them  separately.  Such  an  organization  would  be  faced  with 
one  of  three  choices:  (1)  use  the  same  prediction  equation  for  -II 
task/system  areas,  (2)  not  Include  some  units  In  the  HRA  system,  or 
(3)  use  a prediction  equation  developed  for  the  same  qenerlc  area 
<*.q..  accounting  departments)  based  on  data  frcw  several  organizations. 

aonoee  tt me.  Regardless  of  how  the  prediction 
equations  are  developed,  consistency  of  the  human  organization-performance 
relationships  over  time  Is  a concern.  That  Is.  If  the  relationship 
changes  from  the  period  from  which  It  was  developed  to  the  time  period 
to  which  It  Is  to  be  applied,  the  accuracy  of  prediction  will  decrease. 

In  an  earlier  chapter  (Chapter  3)  some  potential  causes  of  changes 
In  the  predictor-criterion  relationships  between  predictor  measurements 
were  listed.  Changes  In  business  and  economic  conditions  external  to 
the  organization,  and  growth  or  structural  changes  internal  to  the 
organization  were  two  categories  of  these  factors. 

One  technique  for  developing  the  prediction  equation: 

( 1 ) AY-BAX 
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would  be  to  have  full,  two  year  data  on  both  performance  (Y)  and 
Si&  (X).  Then,  by  foralng  AX  and  AY  values,  estimate  B.  Even  so,  to 
evaluate  the  consistency  of  this  relationship,  one  would  need  comparable 
data  over  several  years,  and  preferably  for  several  organizations. 

In  the  present  study,  two  year  data  were  not  available.  Thus, 
the  above  procedure  was  not  feasible  In  deriving  equation  (1).  The 
alternative  was  to  derive: 

Y i =8 i X i 


and  then  assume  that  yielding 

(3>  V*-B,X,. 

By  simple  arithmetic,  It  follows  that: 

(4)  AY«Y2-Y|»Y  *8, AX. 

In  this  situation,  the  requirement  of  consistency  of  the  relationship 
across  time  Is  even  more  evident. 


Lapointe,  et  al.  (1978).  looked  at  the  assumption  of  B-B  with 
the  very  minimal  data  available  within  this  study.  They  found  no 
substantial  evidence  to  support  or  Invalidate  this  assumption.  Change 
in  the  B-s  between  predictor  measurements.  If  It  were  established, 
would  result  In  loss  of  accuracy  In  prediction. 

Many  researchers  point  to  an  additional  reason  why  betas  might 
be  unstable  over  time  - mu  1 tied  linearity  (e.g.,  Rockwell,  1975). 
Multicol linearity  Implies  that  one  or  more  of  the  predictor  variables 
is  a linear  function  (l.e.,  highly  correlated)  with  other  predictor 
variables.  Interdependence  of  predictor  variables  Is  said  to  Increase 
the  variability  of  the  estimates  of  the  true  regression  weights  - i.e. 


the  standard  errors  of  blt  b*,...,blt. 


As  Inter-correlations  Increase, 
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the  beta  values  may  become  less  reliable,  which  would  reduce  the 
likelihood  that  the  same  betas  will  be  found  for  two  prediction 
equations  computed  from  comparable  samples. 

Lack  of  reliability  In  the  estimates  of  the  beta-weights 
(regression  coefficients)  resulting  from  high  levels  of  multlcolllnearlty 
would  make  It  virtually  Impossible  to  test  consistency  of  the 
crlterla-predlctor  relationship  over  time.  That  Is,  If  B ^ , 1-1 ,2  repre- 
sent two  different  sets  of  regression  coefficients  for  two  different 
time  periods,  as  Identified  above,  the  equality  of  Bi»Bi  Is  a concern. 

Any  attempt  to  test  this  null  hypothesis  with  highly  multlcolllnear 
data  would  almost  guarantee  rejection,  regardless  of  Its  validity. 

An  Investigation  of  multlcolllnearlty  of  the  data  set  used  In 
the  present  study,  following  the  suggestions  of  Rockwell  (1975), 
revealed  that  the  set  of  13  S00  predictors  were  highly  multlcolllnear. 

On  the  other  hand,  the  standard  errors  of  the  betas  were  small  (Mean  ■ 
.20,  SO  * .02),  and  the  betas  for  two  random  subsamples  appeared 
similar.  These  findings  Indicated  that,  while  the  predictors  were 
Inter-correlated,  this  did  not  produce  the  troublesome  effects  often 
associated  with  multlcolllnearlty.  (For  a more  detailed  discussion  see 
Bowers  S Davenport,  1978,  Appendix  A.)  Thus,  multlcolllnearlty  may 
not  have  been  a problem. 
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Part  Two 
Design  Issues 

The  basic  Issues  of  predictive  strength  and  general liability  of 
the  FPTI  equations,  that  were  discussed  In  Part  One,  have  Implications 
for  the  design  of  current-value  HRA  systems.  The  key  design  Issues 
are  the  following: 

A.  What  Is  the  optimal  number  and  type  of  predictors 
that  should  be  Included  In  the  prediction  equations? 

B.  How  should  the  criterion  variables  be  defined? 

• What  measures  of  performance  are  meaningful  for 
different  hierarchical  levels  and  for  different 
functional  areas? 

• When  the  criterion  measure  Involves  comparing  actual 
performance  to  some  standard,  what  effects  will 
changing  standards  have  on  the  accuracy  of  prediction? 

• Is  It  meaningful  to  apply  discounting  and  capitaliza- 
tion In  cases  when  anticipated  performance  cannot  be 
expressed  In  dollars? 

C.  What  are  the  theoretical  and  practical  Implications  of 
conducting  the  FPTI  analyses  at  e.g.,  the  work  group 
versus  the  command  level? 

• What  level  of  analysis  will  provide  the  most  meaning- 
ful data? 

• Can  we  expect  to  obtain  the  same  relationships  at 
different  levels  of  analysis? 
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Predictor  Variables 

One  concern  which  affects  several  aspects  of  the  FPTI  methodology 
Is  the  number  of  predictor  variables  Involved.  In  the  present 
situation,  13  SOO  Indexes  were  used.  In  further  Investigation  and 
application  of  FPTI,  two  questions  arise:  (1)  Are  there  other  aspects 
of  the  human  system  which  ought  to  be  measured  and  Included  In  the 
prediction  equations?  (2)  Is  there  an  acceptable  way  to  reduce  the 
number  of  predictor  variables? 

The  two.  If  both  answered  In  the  affirmative,  appear  to  be  In 
competition  with  each  other.  It  may  be  however,  that  a good  solution 
to  the  latter  would  negate,  and  possibly  even  be  enhanced  by  aqy 
Increases  resulting  from  the  former. 

The  present  version  of  the  SOO  has  16  major  Indexes.  Three  of 
these  were  not  used  In  the  present  study  because  they  were  either 
missing  from  some  organizations  or  Insufficiently  reliable.  However, 
as  this  line  of  Inquiry  continues.  It  may  demonstrate  that  aspects  of 
the  human  system,  presently  unrepresented  by  the  SOO,  relate  strongly 
to  criterion  measures.  Possible  examples  of  such  aspects  Include 
Inter-unit  coordination.  Job  complexity,  bureaucracy,  and  goal 
Integration.* 

The  above  discussion  Is  somewhat  reminiscent  of  the  concerns 
Introduced  by  Davenport  et  al.  (1977),  regarding  modifier  variables. 

The  purpose  of  human  resource  accounting  Is  to  measure  the  state  of 

♦Goal  Integration  Is  currently  Included  In  the  SOO  so  that  Its 
relationship  to  other  SOO  Indexes  can  be  Investigated.  Goal  Integra- 
tion measures  the  fit  Between  Individual  goals  and  organizational 
objectives. 
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the  human  system,  so  that  Its  Impact  on  performance  can  be  Investigated 
and  reported.  Thus,  one  criteria  for  Inclusion  of  variables  Is  that 
the  variable  measure  some  aspect  of  the  human  system.  The  Inclusion 
of  modifiers  which  Increase  the  accuracy  of  prediction  (such  as 
structural  or  technical  aspects  of  the  organization)  Is  acceptable 
provided  that  predicted  changes  are  not  due  to  changes  In  these 
modifiers,  but  to  real  change  In  the  human  organization. 

In  an  effort  to  decrease  the  number  of  predictors,  Lapointe  et  al. 
(1978),  Investigated  excluding  some  of  the  13  S00  predictor  variables 
used  In  this  study.  The  results  Indicated  no  single  variable  which 
should  be  excluded  from  all  time  period  predictions.  A modification 
of  this  approach  might  be  of  Interest,  however:  Are  there  subsets  of 
the  predictors  which  could  be  used  In  different  time  periods? 

In  future  research,  one  might  demonstrate  the  existence  of 
subsets  of  SOO  Indexes  which  have  maximum  effect  on  productivity  In 
three  time  frames,  say,  0 to  3 months,  4 to  8 months,  and  9 to  18  months. 
If  this  Is  found,  and  the  subsets  Include  7 or  8 variables,  the  resulting 
reduction  In  the  number  of  predictors  would  significantly  reduce  the 
number  of  cases  needed  to  achieve  significant  results. 

While  such  a question  appears  fairly  straightforward,  the  actual 
determination  of  these  subsets  of  predictor  variables  would  be  quite 
complex.  In  addition  to  the  definition  of  appropriate  time  frames, 
questions  like,  "Are  the  subsets  criterion  dependent?",  would  also  need 
to  be  answered.  Nevertheless,  the  concept  Is  theoretically  consistent 
and  desirable  In  application,  and  ought  to  be  Investigated. 
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Criterion  Variables 

The  criteria  of  organizational  effectiveness  considered  Impor- 
tant vary  across  systems.  In  the  Navy,  operational  readiness  and 
reenllstment  rate  are  two  valued  outcomes.  Most  civilian  organizations 
collect  and  monitor  data  on  some  aspects  of  productivity  and 
absenteeism.  Whatever  variables  are  chosen,  their  valldlty/rellabillty, 
“variable"  versus  “fixed"  nature,  convertibility  to  dollars  (or  some 
other  valued  unit)  are  crucial  factors. 

Performance  data  are  collected  periodically,  often  dally.  These 
data  may  then  be  aggregated  Into  periods  of  longer  duration.  In 
this  study,  performance  periods  for  the  civilian  sites  were  allowed  to 
vary  In  length  both  within  and  across  the  organizations.  Defining 
periods  more  uniformly  would  have  the  advantages  of  clear  Interpretation, 
especially  In  the  context  of  accounting  systems. 

Defining  performance  for  different  organisational  great,.  Another 
Issue  of  Importance  Is  the  applicability  and  availability  of  performance 
measures  for  different  functional  units  and  hierarchical  levels  In  an 
organization.  For  example,  absenteeism  Is  a measure  that  can  probably 
be  applied  to  all  organization  members,  even  though  the  cost  of  one 
day  of  absence  will  vary  according  to  the  level  and  function  of  the 
person  absent  as  will  the  availability  of  accurate  data  regarding  absence. 

A measure  like  productive  output,  on  the  other  hand,  seems  most 
applicable  to  those  directly  producing,  l.e.,  to  bottom-level  line 
units.  It  can  be  applied  to  others  only  by  some  arbitrary  rule  of 
extrapolation.  For  example,  the  productive  output  of  a group  of 
commanders  might  be  defined  as  equal  to  the  average  output  of  the  groups 
In  their  domain. 
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One  cannot  safely  extrapolate  performance  outside  units,  however, 
to  staff  units  from  a parallel  operational  unit,  for  example.  One 
way  of  estimating  performance  of  staff  units  would  be  to  work  simul- 
taneously with  an  adequate  number  of  organizations  and  their  component 
units.  Then,  one  could  calculate  Increments  and  decrements  In 
performance  for  each  organization  as  a whole,  and  for  the  sum  of  the 
component  units  with  performance  measures  available.  The  difference 
between  these  two  calculations  for  a single  organlistlon  might  reflect. 
In  part,  the  contributions  of  the  staff  areas.  Howevt'".  the  same 
difference  might  also  reflect  the  non-additive  effects  .he  perfor- 
mance of  the  several  component  units,  and  the  effects  of  aggregating 
performance  data  differently  (l.e.,  to  the  cost-center  versus  the 
organizational  levels).  An  alternative  to  extrapolation  would  be  the 
development  of  new  measures  suitable  for  staff  functions.  While 
difficult,  this  alternative  seems  preferable. 

The  effect e of  changing  performance  a tandards . Other  than  In 
pure  mathematics,  numbers  In  their  own  right  have  no  meaning.  This 
is  particularly  true  when  the  numbers  represent  measures  of  human 
behavior,  or  of  system  performance.  For  example,  when  a questionnaire 
Is  used  to  assess  human  behavior  In  an  organizational  setting,  we  begin 
with  raw  responses  and  work  toward  various  aggregate  or  transformed 
measures.  The  raw  responses  of  each  member  of  a particular  organiza- 
tional work  group  may  be  converted  to  Index  scores  by  calculating  a 
mean  of  component  Items.  This  mean  then  represents  a central  tendency 
of  item  responses  for  that  particular  Individual  In  that  Index  area. 
Taking  a next  step,  we  represent  the  whole  work  group  by  calculating 
a mean  of  Individual  Index  scores  for  the  persons  making  up  the  group. 
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Now  the  score  represents  the  central  tendency  of  group  members. 

In  each  of  these  Instances,  we  have  transformed  the  measures  and  given 
them  a somewhat  different  meaning. 

Interpreting  these  numbers  may  lead  to  additional  steps,  however. 
First,  we  may  simply  relate  each  group  mean  to  the  wording  of  the 
original  response  alternatives.  If  we  do,  our  expectation  is  that  a 
mean  score  reflects  the  meaning  Implicit  In  the  wording  of  the  alterna- 
tive^) closest  to  It. 

This  also  may  be  Inadequate,  however,  and  we  may  choose  to 
convert  each  score  to  a z-score,  which  states  the  score  in  terms  of 
the  dispersion  of  the  scores  In  the  sample.  Finally,  we  might  decide  to 
convert  each  score  to  percentile  form,  either  on  the  basis  of  our 
expectation  derived  from  Its  z-score,  or  on  the  basis  of  an  actual 
arraying  of  scores  themselves.  In  both  of  these  Instances  we  have 
restated  the  score  In  terms  derived  from  an  expectation  of  some  sort. 

The  purpose  Is  to  transform  the  score  to  a form  which  has  currency  In 
an  organization. 

In  systems  theory  terms,  what  this  exemplifies  Is  the  transducer 
function  — the  conversion  of  Information  to  a form  In  which  it  can 
be  circulated.  Interpreted,  understood,  and  used  elsewhere.  By  using 
performance  standards,  outcomes  from  various  subunits  within  an 
organization  can  be  compared.  Thus  standards  are  one  method  of  con- 
verting Information  to  a form  In  which  It  can  be  easily  Interpreted  and 
used. 

The  process  Is  relevant  to  the  performance  or  criterion  side  of 
the  relationships  discussed  and  studied  In  this  project.  Total 
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variable  expense,  for  example,  has  been  defined  In  terms  of  "engineered 
standards."  Initially  In  dollar  form,  expenses  were  restated  as  a 
percentage  of  some  base,  also  calculated  In  dollars.  These  standards 
are  often  historically  based  and  reflect  In  part  the  capacity  of 
whatever  equipment  may  be  used.  Beyond  this,  they  reflect  what  has  been 
experienced  In  the  past  for  product  mixes  of  particular  kinds.  An 
aggregation  of  the  past  thus  becomes  an  expectation  for  similar  situations 
or  mixes  In  the  future,  and  present  experience  Is  converted  from  raw 
"counting"  form  to  a percentage  of  that  expectation. 

When,  as  In  this  project,  performance  Is  measured  In  terms  of 
"engineered"  historical  standards,  problems  may  arise  In  predicting 
future  performance  if  the  standards  change  between  the  time  the  equation 
Is  generated  and  the  time  future  performance  occurs.  Such  standards 
are  changed  periodically  to  take  account  of  technological  changes, 
changes  In  work  mix,  and  the  like.  For  example,  assume  that  future 
performance  predictions  In  a garment  plant  are  made  on  the  basis  of 
equations  using  performance  measures  computed  In  terms  of  present  or 
past  standards.  Such  standards  might  assume  five  styles  of  four 
particular  garmets,  each  In  a dozen  colors.  They  would  also  be 
determined  by  crew  size  In  relation  to  existing  equipment  and  Its 
capacity.  Future  value  is,  accordingly,  determined  in  terms  of  a base 
using  that  performance  capacity.  However,  suppose  that  the  company 
decides  to  produce,  for  a mess  market,  only  one  style  of  one  garment  in 
six  colors,  and  that  It  brings  In  faster  sewing  machines  and  cuts  crew 
size.  Costs  for  a given  volume  of  productive  output  will  now  be  lower, 
and  anticipated  cost  performances  from  Improvement  In  the  human  organiza- 
tion must  be  calculated  in  terms  of  a "tighter"  base. 
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In  any  ongoing  current  value  system  of  human  resources  accounting. 
It  would  be  wise  to  check  continually  the  accuracy  of  prediction 
equations  for  revised-standard  situations,  and  to  update  and  change 
them  accordingly. 

The  easy  Interpretation  of  such  information  outside  the  organiza- 
tion's boundary  Is  less  easy,  however,  even  when  historical  standards 
are  employed.  The  reason  is  that  the  means  or  methods  used  In 
determining  standards  may  vary  widely  from  organization  to  organization 
and  from  one  time  to  another.  This  was  one  persuasive  reason  for  the 
"dollar  criterion"  given  by  Brogden  & Taylor  (1950),  and  It  Is  an 
equally  persuasive  reason  for  current  value  human  resources  accounting. 
In  Its  normal  or  usual  form,  current  value  HRA  not  only  anticipates 
future  value.  It  also  converts  those  changes  into  a metric  with 
currency  In  a present  time  frame  across  organizational  boundaries  — a 
dollar  metric. 

In  this  sense,  current  value  human  resources  accounting  Is  an 
organizational  example  of  an  output  transducer.  As  such,  its  role  is 
clear:  the  conversion  of  performance  Information  Into  a form  which 
can  be  circulated  and  understood  by  important  role  occupants  In  other, 
sometimes  superordinate,  entities. 

The  value  attribution  process  In  current  value  HRA  carries  this 
a step  further,  by  the  three-step  sequence  of  (a)  converting  the  added 
value  back  to  dollar  form,  (b)  discounting  It  to  reflect  opportunity 
costs,  and  then  (c)  capitalizing  It  In  order  to  reflect  Is  Investment 
value. 
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Thus.  In  constructing  a current  value  HRA  system,  we  begin  by 
calculating  predictive  equations,  using  criterion  values  derived  from 
ratios  of  actual  dollars  expended  to  a then-current  standard  of 
expected  dollars.  We  converted  to  anticipated  gains  and  losses  by 
removing  the  denominator  — the  base  or  standard.  However,  if 
standards  are  changed  between  the  time  that  the  equation  was  generated 
and  the  time  for  which  prediction  was  made,  there  are  problems.  The 
values  to  be  realized  from  gains  and  losses  in  that  future  period 
(now  presumably  arrived  at)  are  different  from  those  that  would  have 
occurred  had  old  procedures,  old  standards,  and  old  values  remained 
in  effect.  Stated  in  transducer  terms,  the  values  have  been  converted 
to  a form  that  is  either  no  longer  capable  of  being  circulated,  or  is, 
more  likely,  misleading. 

Alternatives  to  the  dollar  metric.  As  we  turn  to  the  development 
of  a current  value  human  resources  accounting  system  for  the  Navy,  we 
need  to  remind  ourselves  that  the  procedure,  not  necessarily  the  dollar 
metric,  is  the  critical  Issue.  In  industry,  current  value  HR/,  calculates 
in  dollar  terms  because  dollars  are  the  measurement  unit  used  by 
profit-making  enterprises  and  those  policy  of  decision-makers  who 
direct  or  Influence  them.  Even  here,  other  measurement  units  might  be 
possible,  however.  Developments  at  a societal  level  suggest,  that  the 
years  ahead  may  well  see  the  development  of  "quality  of  life,"  or 
"social  responsibility,"  or  “the  environment"  as  meaningful  units. 

Whatever  the  measurement  unit,  the  purposes  remain  the  same: 
to  convert  organizationally-added  value  into  measurement  units  which 
have  currency  among  members  of  the  Navy's  management  subsystem  and  among 
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those  external  entitles  and  agencies  whose  decisions  are  critical  to 
the  Navy  (e.g..  Congress).  Certainly,  some  aspects  of  Navy  performance 
are  dcllar-convertlble.  For  example,  the  costs  of  attrition  or  of 
low  retention  rate  In  critical  ratings  are  expressible  in  dollars. 
However,  the  ultimate  criterion  of  Navy  unit  performance  is  not  simply 
the  retention  of  manpower  at  the  lowest  possible  cost,  but  the  defense 
of  the  nation,  and  the  non-economic  aspects  of  this  criterion  are 
not  dollar-convertible.  The  cost  of  losing  a war  is  only  in  small 
part  economic,  for  example.  Its  social  and  political  consequences 
might  well  be  disastrous,  in  ways  not  calculable  in  dollars. 

Perhaps  the  closest  approximation  to  this  ultimate  non-economic 
criterion  Is  readiness,  defined  as  an  ability  to  cope  with  any  military 
contingency  that  might  arise.  As  we  have  noted  in  earlier  reports, 
work  by  Dunnette,  et  al . , identifies  readiness  as  one  of  three 
critical  criterion  domains  (Dunnette,  et  al . , 1973).  It  may  be 
therefore,  that  current  value  human  resources  accounting  in  Navy 
settings  must  be  cast  In  terms  of  something  like  "readiness  units"  that 
are  the  analogs  of  dollars  In  Industrial  organizations. 

Such  a unit  would  represent  Increments  and  decrements  in 
preparedness.  The  function  of  a current  value  system  would  be  to 
anticipate  changes  in  that  readiness  state  that  are  attributable  to 
Improvement  or  deterioration  in  the  human  organization.  Because  it 
is  a problem  In  anticipation,  the  analogs  of  capitalizing  and  discounting 
in  commercial  settings  must  be  at  least  conceptualized,  if  not  developed. 
Regardless  of  the  metric,  the  purpose  remains  (a)  to  predict  changes 
in  outcomes,  (b)  to  convert  those  changes  into  values  on  the  metric 
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of  relevant  decision  processes,  and  (c)  to  adjust  the  resulting  figures 
for  the  Impact  of  time. 

In  commercial  organizations,  one  discounts  to  take  account  of 
opportunity  costs  --  that  Is,  the  value  foregone  by  virtue  of  using 
assets  for  the  Investment  being  discounted.  Similarly,  one  capitalizes 
to  decide  what  kind  of  Investment  would  normally  be  required  to  yield 
a return  of  the  kind  predicted  or  experienced.  As  stated,  these  are  not 
thought  of  In  symmetrical  terms  --  that  Is.  one  experiences  opportunity 
costs,  hut  never  opportunity  gains. 

The  whole  notion  of  discounting  Is  customarily  stated  In  terms  of 
desirable  outcomes  which  must  be  awaited,  and  of  alternative  good  things 
which  must  be  foregone  during  toe  Interim.  The  central  concepts  are 
that  (a)  the  real  Increment  Is  worth  only  the  excess  of  Its  long-range 
positiveness  over  that  of  the  most  desirable  Interim  alternatives,  and 
(h)  outcome,  alternatives,  and  original  Investments  are  stated  In  the 
same  terms.  Among  the  perspectives  not  taken  are  (a)  the  added  Interim 
value  of  postponing  a consequence  Into  the  future,  and  (b)  situations 
In  which  either  alternative  outcomes  or  original  Investments  are  not 
stated  In  terms  of  the  same  metric  as  the  discounted  consequence. 

The  general  question  that  discounting  suggests  Is:  Poes  delay 
add  to  or  detract  from  the  value  of  a future  consequence?  Is  some 
value  foregone  because  of  Its  futurity?  In  the  Industrial  case  of 
dollar  returns,  the  answer  seems  fairly  clear:  delay  does  detract  from 
the  value  of  an  anticipated  return,  because  of  the  alternative  returns 
that  one  might  have  gotten  In  the  meantime.  In  the  case  of  the  Navy, 
the  answer  Is  not  so  clear.  Perhaps  an  ability  to  realize  a substan- 
tial Increment  In  readiness  ten  years  hence  adds  to,  rather  than 
subtracts  from.  Its  present  value  --  It  may  well  make  unnecessary  a 


number  of  Interim  "patchings,"  discourage  a potential  aggressor  who 
fears  future  retribution,  etc. 

i 

Consider  first  the  following  example:  In  a Navy  setting  one 
could  Invest  resources  In  an  upgrading  of  the  human  organization  that 
Is  expected  to  pay  off  In  readiness  terms  In  three  to  five  years. 

Doing  so  diverts  those  same  resources  from  alternative  uses  that  might 
generate  lamed  late  readiness.  If  Immediate  Increments  In  readiness 
have  positive  value,  then  the  Investment  can  be  discounted  conventionally 
by  some  means. 

However,  unlike  dollars,  additional  units  of  readiness  may  not 
always  be  positive  In  value.  For  example,  an  Immediate  Increase  In 
readiness  might  cause  a potential  adversary  to  launch  an  attack, 
whereas  future  Increments  from  a human  organization  Investment  might 
pay  off  handsomely  at  a critical  time.  In  such  a situation,  one  ought 
not  discount  (l.e.,  reduce)  the  value  of  future  performance,  but 
rather  augment  It. 

Although  less  clear,  a similar  set  of  considerations  might  be 
applicable  to  capitalization.  When  capitalzlng  a return,  commercial 
organizations  address  the  question  of  how  much  by  way  of  resources  would 
have  to  be  Invested  to  realize  a given  level  of  return. 

But  In  the  military  settings,  one  may  not  have  to  forego 
readiness  now  to  realize  a return  later.  Perhaps  a present  problem 
(cost)  can  be  avoided  or  solved  by  the  same  Investment  that  generates 
a future  readiness  return.  For  example,  perhaps  by  upgrading  the 
human  resource  processes  of  Navy  units  one  can  (a)  Immediately  trim 


160 


attrition,  enhance  retention,  and  reduce  disciplinary  Infraction,  while 
(b)  creating  a set  of  conditions  that  will  pay  off  In  Increased 
future  readiness. 

Again,  the  more  general  question  is  Instructive:  How  much  would 
one  have  to  risk  In  readiness  to  attain  a given  Increment  In  future 
readiness?  For  example,  a series  of  actions  might,  If  taken,  have  a 
high  likelihood  of  adding  significantly  to  future  readiness.  However, 
these  actions  might  carry  (a)  risk  of  failure,  and  (b)  some  possibility 
of  losing  readiness  altogether.  Some  Improvements  In  future  retention 
rates  might  cost  severely  In  immediate  readiness,  or  some  Improvements 
In  future  readiness  might  drive  out  all  experienced  personnel  and 
generate  severe  discipline  problems. 

For  both  of  these  operations  --  discounting  and  capitalization 
--  military  analogs  seem  highly  likely.  The  difference  Is  that,  unlike 
the  comparatively  simple  operations  which  have  been  well  worked 
through  by  the  financial  coimiunlty  using  a dollar  metric,  the  ties 
between  present  and  future.  Investment  and  return,  opportunities  and 
their  cost,  have  not  yet  been  worked  through  for  military  organizations. 
Yet,  those  expert  In  related  fields  might  well  provide  the  needed 
guidelines. 

Thus,  the  complete  application  of  current  value  technology  to  Nav> 
organizations  In  non-dollar-convertlble  sectors  Involves  an  answer  to 
the  questions  just  explored  about  a readiness  metric.  The  task  Is 
large  but  not  Impossible.  Furthermore,  It  may  pay  dividends  outside 
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the  area  of  predicting  and  Interpreting  future  performance.  It  may 
well  permit  an  analysis  of  policy  Implications  of  different  readiness 
states  that  Is  not  presently  possible. 

In  spite  of  this  remaining  set  of  Issues,  limitations  upon 
costing  future  changes  Into  a proper  present  framework  need  not 
prevent  taking  the  more  basic  steps  of  present  value  HRA  for  the 
Navy  — estimating  future  performance  returns  from  present  organizational 
changes  In  functioning  and  management. 

Level  of  Analysis 

Conceptually,  human  resource  accounting  techniques  could  be 
developed  using  any  of  the  following  as  the  unit  of  analysis: 
individual,  work  group,  cost  center,  department,  division,  or 
organization.  By  unit  of  analysis,  we  mean  the  unit  or  level  at  which 
both  performance  and  the  quality  of  the  human  system  Is  assessed. 

This  section  explores  Issues,  both  theoretical  and  statistical,  which 
relate  to  the  unit  selection  and  also  discusses  the  procedures  used  In 
our  development  of  the  FPTI  methodology. 

There  are  three  major  components  which  optimally  get  Integrated 
when  selecting  the  unit  of  analysis  for  a HRA  system.  The  first  Is  a 
theory  of  organizational  functioning  which  Is  conceptually  sound 
and  appropriate  to  the  organization  at  hand.  One  such  theory  Is  that 
of  Rensls  Likert  (1961,  1967)  which  Involves  overlapping  work  groups, 
each  supervisor  being  part  of  two  work  groups:  the  one  which  he  or 
she  supervises,  and  the  one  composed  of  all  those  reporting  to  his  or 
her  supervisor.  This  conceptualization  of  organizations  has  been 
rigorously  examined  and  shown  to  be  appropriate  for  a wide  variety  of 
organizations. 
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Some  organizations  do  not  fit  the  above  model,  however.  One 
example  Is  the  matrix  organization.  The  authors  are  aware,  also,, 
of  a particular  municipal  transit  organization  where  90*  of  the 
employees  have  no  supervisor  as  such,  and  no  substructure  among 
themselves. 

In  these  two  cases.  It  would  be  Important  to  develop  a model  of 
organizational  functioning  consistent  with  their  structures.  As 
has  been  noted  by  Pecorella  and  Bowers  (1976),  one  major  criteria  for 
developing  FPTI  Is  the  ability  to  measure  relevant  aspects  of  the 
human  system.  The  selection  of  these  dimensions  Is  clearly  related 
to  having  an  appropriate  model  of  organizational  functioning. 

This  leads  to  the  second  of  the  three  major  components:  the 
Instrument  used  to  measure  the  human  system.  The  Instrument  must  be 
consistent  with  the  theoretical  model  discussed  above.  A specific 
facet  of  this  consistency  Is  the  unit  of  analysis.  For  example,  If 
the  theory  presumes  the  Individual  employee  Is  the  basic  unit,  then 
It  Is  necessary  that  the  Instrument  measure  aspects  of  organizational 
functioning  at  the  Individual  level.  One  subtlety  In  selecting  "off- 
the-shelf"  surveys  Is  ensuring  the  fit  of  the  theory  base  of  the  Instru- 
ment and  the  appropriate  organizational  theory. 

The  third  aspect  which  needs  to  be  Integrated  with  the  first  two, 
is  how  performance  is  measured.  Performance  may  be  measured  at 
several  levels  of  aggregation.  Sometimes  It  Is  possible  to  measure  It 
at  the  lowest  level  — l.e.,  the  Individual.  One  such  example  would 
be  absenteeism.  However,  at  other  times,  It  may  be  difficult  to  assign 
a performance  score  to  each  Individual.  Two  alternatives  exist  In  such 
circumstances:  Impute  aggregated  values  to  the  desired  unit  (e.g.. 
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Individual),  or  devise  new  performance  measures  which  can  be  enumerated 
at  the  desired  level.  As  discussed  later  In  this  section,  the  former 
frequently  leads  to  statistical  complications. 

The  level  at  which  performance  Is  measured  does  not  have  to  be 
at  the  same  level  analysis  as  the  theory  or  organizational  functioning 
and  the  level  at  which  the  human  system  Is  measured.  However,  as 
discussed  later,  the  continuity  across  all  three  Is  the  most  desirable 
state.  Aggregation  or  Imputation  can  cause  errors  In  Interpretation  and 
precision. 

Eco locfiaa l _fal lacy . The  ecological  fallacy  refers  to  the  fact 
that  events  at  one  level  of  analysis  may  move  In  different  directions 
from  those  at  another  level.  Let  us  consider  this  process  In  terms 
of  a question  much  discussed  In  recent  years:  Do  more  participative 
management  practices  result  In  a stronger  reenllstment  Intention? 
Theoretically,  human  resource-oriented  practices  may  be  seen  as  having 
quite  different  effects  at  the  Individual,  group,  and  organization 
level.  For  example,  one  Investigator  may  find  little  or  no  relationship 
between  the  strength  of  these  practices  and  the  attitudes  of  Navy 
personnel  at  the  Individual  level.  However,  another  Investigator  might 
take  the  same  data,  correlate  the  two  variables  at  the  work  group 
level,  and  find  that  participative  practices  result  In  a lower 
intention  to  reenllst.  Yet,  another  Investigator  might  decide  that 
only  whole  organizational  units  — e.g.,  ships  — are  sensible  units  of 
analysis  and  therefore  correlate  organizational  means  for  these 
variables.  In  this  case,  his  conclusion  would  be  that  participative 
practices  result  In  higher  Intentions  to  reenllst. 
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Although  termed  the  "ecological  fallacy,"  the  situation  may 
represent  nothing  fallacious  at  all.  Each  effect  may  be  very  real. 
Effects  not  present  for  Individuals  may  be  present  for  meaningful 
groups  of  those  Individuals.  Groups,  In  their  turn,  may  be  clustered 
In  a way  that  produces  opposite  effects  when  aggregated  Into  cost- 
centers  or  comnands.  A crucial  requirement  Is  to  determine  as  accurately 
as  possible  which  effects  are  casual  In  nature  and  represent  potential 
action  variables  (l.e.,  "handles"  on  the  observed  problem)  and  which 
are  only  the  result  of  subsetting. 

Effects  of  Imputation.  As  discussed  by  Pecorella  and  Bowers  (1976), 
the  data  set  on  which  the  present  series  Is  based  Includes  performance 
measures  by  cost  center.  The  Survey  of  Organizations,  used  to  measure 
the  human  system,  collects  data  by  work  group.  Because  of  the  sample 
size  necessary  to  do  the  multiple  regressions  Involved,  the  cost 
center  scores  were  Imputed  to  the  work  group  rather  than  aggregating 
the  wcrk  group  scores  to  the  cost  center.  (In  this  setting,  a cost 
center  Is  a budgetary  unit,  with  known  predicted  costs  and  performance.) 
The  purpose  of  this  section  Is  to  discuss  the  Implications  of  Imputation 
from  cost  center  to  work  group.  These  remarks  are  made  In  addition  to, 
not  Instead  of,  the  comments  above  regarding  the  ecological  fallacy. 

As  mentioned  above.  In  the  present  study,  It  was  necessary  to 
Impute  cost  center  performance  values  to  work  groups.  In  the  develop- 
ment of  the  statistical  relationship  between  the  human  system  and 
performance,  the  effect  of  the  Imputation  of  cost  center  values  to 
work  groups  was  to  decrease  the  variance  between  work  groups.  The 
resulting  multiple  correlations  were  reduced,  as  was  the  accuracy  of 
the  computed  prediction  equations.  Also  Implicit  In  this  Imputation 
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was  that  the  contribution  to  the  cost  center  was  uniform  across  work 
groups.  As  discussed  below,  this  may  not  be  the  case. 

In  the  present  study,  once  the  prediction  equations  were  obtained, 
future  work  group  values  were  predicted  from  the  corresponding  change 
In  work  group  human  system  values.  In  order  to  do  the  value  attribu- 
tion, work  group-predicted  performance  values  were  returned  to  the 
cost  center  level.  This  was  accomplished  by  taking  the  arithmetic 
average  (mean)  of  the  performance  changes  of  the  cost  center's  component 
work  groups.  Implicit  In  such  a calculation  Is  that  the  contribution 
of  the  component  work  groups  Is  equal.  This  may  not  be  the  case. 

Take,  for  example,  the  situation  In  which  a cost  center  Is  made  up 
of  nine  work  groups  (say,  three  per  shift)  and  one  supervisory  work 
group.  Most  organizational  theorists  would  claim  that  the  Impact  of 
the  supervisory  work  group  is  significantly  more  Important  than  that 
of  any  of  the  non- supervisory  work  groups.  Thus,  a change  In  the 
supervisory  work  group  ought  to  predict  more  than  one-tenth  of 
the  total  cost  center  change.  Another  example  might  be  In  a cost 
center  comprised  of  three  work  groups  with  10,  5,  and  4 employees. 

It  Is  likely  that  a change  In  the  larger  work  group  will  have  more 
Impact  on  the  cost  center  than  comparable  changes  In  either  of  the 
other  two  work  groups.  (The  situation  In  this  second  example  could 
be  handled  through  the  use  of  a weighted  mean.  If,  In  fact,  the  work 
groups  are  not  Interdependent.) 

Even  If  the  number  of  cost  centers  available  In  the  present  data 
set  had  been  sufficiently  large  to  calculate  reliable  statistical 
relationships  between  performance  measures  and  the  SOO,  It  may  not 
have  been  wise  to  do  so.  If  the  cost  center  became  the  unit  of 
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analysis,  then  work  group  scores  would  be  aggregated  to  the  cost  center. 

In  many  settings,  such  aggregation,  usually  done  using  weighted 
means,  makes  sense  theoretically.  For  example,  an  organization  may 
have  40  district  offices,  composed  of  three  to  seven  work  groups. 

In  this  situation,  computing  a district  office  score  as  an  average  of 
the  component  work  groups  provides  a measure  of  the  district  office's 
overall  quality.  The  obvious  Interdependency  of  the  work  groups  Is 
the  justification  for  the  aggregation. 

However,  In  some  cost  centers,  the  component  work  groups  may  be 
Independent.  Consider,  for  example,  the  single  work  groups  that 
staff  a particular  machine  across  the  three  shifts.  Other  than 
coordination  of  maintenance.  It  Is  conceivable  that  these  work 
groups  would  have  little  Interaction  or  Interdependence.  In  a case 
like  this,  the  aggregation  of  work  group  attributes  to  the  cost  center 
may  not  measure  cost  center  attributes  which  relate  to  performance. 

That  Is,  attributes  of  work  groups  which  relate  to  their  performance 
may  not  be  generallzable  to  aggregates  of  independent  work  groups. 

Another  problem  with  aggregating  work  group  scores  to  cost  centers 
Is  not  knowing  how  each  work  group  should  contribute  to  that  aggrega- 
tion. If,  In  fact,  the  exact  contribution  of  each  work  group  to 
performance  were  known,  then  the  aggregated  S00  scores  could  be  combined 
using  the  same  relative  weighting.  However,  such  knowledge  Is  rarely 
available. 

A final  consideration  of  the  consequences  of  ImDutatlon  in  the 
present  study  Involves  the  examining  of  the  accuracy  of  prediction. 

If  a comparison  Is  made  between  actual  performance  values  and  the 
predicted  values.  Interpretation  of  the  comparison  Is  difficult. 
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If  the  scores  compare  favorably,  there  Is  no  problem.  If  they  do  not, 
however,  two  Interpretations  are  possible:  First,  the  ability  to 
predict  may  be  low.  Second,  the  process  cf  aggregating  predicted 
work  group  scores  to  the  cost  center  le- el  may  be  at  fault.  In  which 
case  the  comparison  is  meaningless. 

In  summary,  it  Is  Important  that  the  organizational  theory,  the 
actual  organization,  the  human  system  measurement  device,  and 
performance  data  measurement  be  Integrated.  The  optimal  solution  Is 
that  this  be  done  at  the  same  level  using  the  same  unit  of  analysis. 


Frequency  of  Data  Collection 

The  frequency  of  data  collection  which  Is  optimal  may  vary 
according  to  certain  organizational  characteristics,  for  example, 
the  speed  and  frequency  with  which  significant  changes  occur  In  the 
human  organization  and  its  performance.  The  purpose  of  this  section 
is  to  discuss  this  and  other  Issues  related  to  designing  measurement 
schedules. 

Patterns  of  ohancre.  The  human  system,  measured  by  the  Survey  of 
Organizations,  changes  over  time.  Little  Is  known  about  the  time 
framework  In  which  those  changes  take  place,  or  the  expected  duration 
of  particular  changes.  However,  both  of  these  elements  may  affect  FPTI. 

As  a first  consideration,  suppose  a particular  organization  con- 
ducts measurement  of  the  human  system  every  12  months.  If,  In  fact, 
most  human  system  changes  occur  frequently,  but  are  short  In  duration. 

It  would  be  possible  to  get  work  groups  whose  S00  scores  show  no  change 
at  the  measurement  points  but.  In  fact,  have  significant  variation 
within  given  years. 
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Clearly,  It  Is  Important  to  know  the  life  expectancy  of  human 
system  changes.  If  the  human  system  were  monitored  at  time  Intervals 
less  than  this  expected  longevity,  then  the  probabllty  of  Inaccuracies 
like  those  discussed  above  would  be  minimal. 

The  above  Illustration  Is  a simplification  of  actual  human  system 
changes.  At  any  one  point  In  time,  there  may  be  several  different 
changes  going  on  In  a particular  work  group.  These  may  stem  from 
external  sources  (change  of  personnel,  task  assignments,  organizational 
structure)  or  Internal  sources  (Increased  skill,  peer  interactions, 
personal  tragedies).  Thus,  regardless  of  the  life  expectancy  of  any 
one  change,  several  are  apt  to  be  starting  and  ending  In  overlapping 
patterns.  The  summative  pattern  would  be  the  principle  concern  of 
further  investigation. 

Implicit  in  the  above  discussion  is  the  assumption  that  cycles 
occur  within  the  human  system.  This,  In  Itself,  is  a question  with 
different  Implications.  One  possibility  Is  that  ther'  are  no 
general Izable  cycles,  which  makes  concern  about  frequency  of 
measurement  a moot  point. 

One  further  concern  raised  by  the  present  research,  but  not 
answerable  given  the  constraints  of  the  available  data  set,  Is  the  limit 
of  future  predictability.  That  Is,  how  far  Into  the  future  can  we 
safely  predict  performance  based  on  the  quality  of  the  human  system 
today?  Available  evidence  suggests  a cycle  of  nearly  two  years,  but 
It  may  even  be  longer.  Organizational  variables  which  may  affect  this 
Include  attrlblon,  rotation  policies,  labor  force  growth,  and  demo- 
graphic characteristics  of  the  present  labor  force. 
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Another  Issue  Is  the  life  expectancy  of  the  performance  changes. 

If,  for  example,  a single  unit  Improves  In  such  a way  that  the 
resulting  predicted  performance  change  Is  valued  at  $5,000,  how  long 
does  this  value  remain  assigned  to  the  work  group?  The  FPTI  methodology 
would  predict  this  change  for  only  one  year,  whereas,  with  no  other 
changes  In  the  human  system,  the  saving  could  go  on  Indeflnltly. 

In  many  circumstances,  the  Increased  performance  would  be  Incorporated 
Into  new  standards,  which  also  obscures  the  lasting  value  of  the  change. 

Stri'ature-related  considerations.  Any  real-world  application  of 
the  current  value  method  of  human  resources  accounting  employed  In  this 
present  study  would  avoid  the  major  problems  of  selecting  a subset 
of  work  groups  for  value  attribution  purposes.  Because  all  groups 
would  be  Included  and  the  necessary  data  built  In  as  available  from 
the  start,  little  purposeful  selection  would  be  required. 

Still,  there  would  be  some  persisting  aspects  of  the  problem, 
attributable  to  such  factors  as  structural  changes  which  result  in 
the  disappearance  of  some  units,  the  creation  of  others,  and  the  serious 
modification  of  still  others.  For  example,  a situation  could  easily 
occur  In  which  a unit,  present  at  Time  1 and  Instrumental  to  the 
generating  of  the  equations,  disappeared  before  Time  2.  In  such  an 
Instance,  predicting  performance  from  Time  1 scores  for  such  a unit 
would  Introduce  distortion. 

Similarly,  where  a new  group  Is  created  by  Time  2 which  had  no 


Time  1 counterpart,  we  might  simply  assign  a Time  1 score  corresponding 
to  the  class  mean  at  Time  1 for  all  other  scores  with  that  same  Time  2 
value. 
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Still  other  changes  result  In  the  disappearance  of  units,  but  the 
persistence  of  their  functions  and  former  members.  In  such  situations, 
one  possibility  Is  to  use  the  unit's  Time  1 scores  and  the  old  stan- 
dards and  make  a prediction  as  if  It  still  existed.  The  prediction 
would  be  added  to  the  aggregation  and  presumably  In  some  way  reflect 
the  persistence  of  Its  personnel  and  mission.  However,  this  Is 
not  the  preferred  alternative.  If  new  standards  for  the  performance 
of  the  revised  structure  are  available  but  not  yet  fully  Implemented, 

It  would  be  better  to  wait  and  use  them. 

Finally,  where  reorganization  results  directly  In  changes  In 
standards,  one  must  adjust  prior  value  Increments  accordingly.  For 
example,  a maintenance  unit  might  te  broken  up  and  Its  personnel 
reassigned  to  operating  units.  In  such  an  Instance,  some  of  Its 
predicted  future  performance  will  now  affect  changes  already  predicted 
and  valued  for  the  units  to  which  Its  personnel  have  gone.  Those 
earlier  predictions  must  accordingly  be  corrected. 

Measurement  issues.  One  question  most  organizations  will  have,  if 
for  no  other  reasons  than  logistics  and  cost.  Is  "how  often  do  we  need 
to  measure  the  human  (social)  system?"  Discussed  above  is  the  Issue  of 
frequency  of  measurement  with  respect  to  the  pattern,  if  any,  of 
human  system  changes.  Other  factors  affecting  the  frequency  of 
measurement  also  need  to  be  weighted  when  making  this  decision. 

Clearly,  measurement  which  Is  consistent  with  an  organization's 
present  accounting  system  would  simplify  Integration  of  human  resources 
accounting  Into  the  total  accounting  system.  While,  conceptually,  it 
Is  possible  to  predict  for  different  time  frames  than  the  periodicity 
of  human  system  measurement,  the  complexity  of  statistical  analyses 
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and  developmental  data  base  required  would  make  such  a program  very 
difficult  to  develop.  The  one  exception  to  that  is  if  the  frequency 
of  measurement  is  some  even  multiple  of  the  prediction  period.  (For 
example,  predict  for  one  year,  but  measure  every  two  years). 

Another  problem  develops,  however,  when  one  begins  to  predict 
for,  say,  the  fourth  year.  If,  in  fact,  it  is  now  time  T3  and 
prediction  for  the  fourth  year  is  to  be  made,  which  data  ought  to  be 
used?  Possible  solutions  would  include  (a)  data  only,  (b)  T 2 data 
only,  or  (c)  some  combination  of  To»  , T2  and  Tj.  At  time  Tj,  the 
performance  of  the  organization  is  a combination  of  the  concurrent 
effects  as  given  by  the  human  system  measurement  at  T3  and  all 
previous  predictive  effects  (within  the  span  of  predictability 
discussed  above).  These  effects  are  most  likely  not  additive  (i.e., 
not  Independent  of  each  other). 

The  answer  to  this  prediction  problem  (which  data  to  include)  is 
presently  unknown.  Research  into  the  adequacy  of  the  different 
possibilities  is  needed,  but  the  inclusion  of  more  than  one  year's 
data  could  assist  in  accurately  predicting  changes. 
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Summary 

At  the  outset  of  this  chapter,  we  listed  five  questions  which 
pointed  to  remaining  methodological  Issues.  Each  of  these  Issues 
has  now  been  discussed  In  some  detail.  The  extent  to  which  each 
question  poses  a problem  for  HRA  was  considered  and  some  alternatives 
for  handling  them  provided.  The  following  conclusions  seem  warranted: 

(1)  While  the  amount  of  variance  explained  by  FPTI  predictors 
appears  marginal.  It  may  be  that  --  with  the  limited 
degree  of  accuracy  achieved  by  current  predictor  and 
performance  measures  --  we  are  explaining  most  of  the 
variance  available  to  be  explained. 

(2)  In  the  Navy,  some  outcome  measures,  such  as  operational 
readiness,  are  very  significant,  yet,  cannot  be  expressed 
easily  In  dollars.  Nevertheless,  the  concepts  of  dis- 
counting and  capitalization  are  very  relevant  because 
they  emphasize  differences  between  the  long  and  short- 
term consequences  of  decisions  and  strategies  relating  to 
readiness.  This  argues  for  developing  analogues  to 
commercial -world  accounting  notions  which  would  apply  In 
military  settings. 

(3)  The  variables  that  should  and  should  not  be  Included  In 

a set  of  predictions  for  current  value  HRA  must  be  speci- 
fied, and  should  remain  consistent  across  predictions  for 
a given  site.  However,  the  predictors  which  are  chosen 
will,  optimally,  provide  a fit  between  the  appropriate 
model  of  organizational  functioning,  the  measurement 
Instrument,  and  the  particular  organization  under  study. 

(4)  In  organl zatlons' like  the  Navy  where  there  Is  constant 
reorganization  and  turnover,  there  will  be  cases  where 
predictions  for  particular  units  need  to  be  adjusted  and 
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and  some  time  periods  where  no  prediction  can  be  made 
for  a given  unit.  Some  methods  for  handling  these  cases 
have  been  proposed  In  this  chapter  (4  In  the  earlier  re- 
port by  Bowers  4 Davenport,  1978).  Thus,  especially 
In  situations  with  large  numbers  of  units,  such  cases 
do  not  constitute  a great  obstacle. 

(5)  The  optimal  frequency  of  data  collection  and  reporting 
has  not  yet  been  specified.  The  considerations  are  both 
theoretical  (e.g.,  what  Is  the  duration  of  human  system 
qualities)  and  practical  (e.g.,  what  Is  the  required  time 
and  cost  of  data  collection)  in  nature.  As  more  Is 
learned  about  the  frequency  and  extensiveness  of  changes 
In  relevant  variables  in  the  organization,  the  optimal 
schedule  can  be  designed,  one  which  also  fits  the 
accounting  considerations  of  the  particular  organization. 

Thus,  Implementation  of  current  value  HRA  will  Involve  consideration 
and  balancing  of  these  methodological  Issues.  The  Issues  are  complex, 
but  manageable.  Their  appropriate  resolution  should  add  to  the 
accuracy  and  usefulness  of  predictions  made  using  the  current  value 
method. 
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CHAPTER  10 

IS  IT  ETHICAL  TO 
ACCOUNT  FOR  HUMAN  RESOURCES? 

Throughout  this  report,  current-value  human  resources  accounting 
has  been  advocated  as  a pervasive  and  useful  management  decision 
aid.  Because  of  the  potential  power  of  HRA,  however,  it  is  essential 
to  consider,  in  advance,  the  ethical  Issues  raised  by  such  an  accounting 
system. 

Two  basic  Issues  stand  out:  First,  ia  it  ethical  to  place  a 
monetary  value  on  people?  A goal  of  current-value  HRA  has  been  to 
describe  changes  In  the  value  of  human  resources  in  a unit,  such  as 
dollars,  which  Is  comparable  to  accounting  figures  for  physical  assets. 
The  advantage  of  this  is  the  Increased  awareness  of  the  Impact  of 
management  practices  on  the  human  organization  (and  thus  on  future 
performance).  Many  argue,  however,  that  human  resources  are  not 
comparable  to  physical  assets  and  are  dehumanized  by  the  use  of  numeric 
terms,  like  dollars,  to  describe  them. 


Second,  ia  the  goal  of  HRA  to  improve  profitability  or  to  make  the 
organisation  a better  place  to  work?  This  question  Implies  a conflict 
of  Interest  between  management  and  workers.  Thus,  It  is  basically 
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an  Issue  of  control:  What  are  the  priorities  of  the  organization? 

Who  determines  them?  What  happens  when  they  come  Into  conflict? 

In  the  remainder  of  this  chapter,  we  will  discuss.  In  more  detail, 
the  questions  raised  by  these  two  Issues.  In  addition,  some  possible 
solutions  will  be  offered. 


Valuing  Human  Resources 

Host  researchers  who  argue  that  HRA  is  unethical,  object  to  the 
Idea  of  a "price  tag"  being  placed  on  people.  Perhaps  the  fear  Is  that 
Important  qualities  of  people  will  be  lost  with  a statistically-based 
accounting  system  like  HRA.  Sometimes  the  belief  Is  that  HRA  oannot 
be  done  with  acceptable  accuracy.  At  other  times  the  view  Is  that 
It  should  not  be  done  at  all. 

human  assets  to  physioal  assets.  One  question  Is 


whether  dollar  figures  from  HRA  can  be  equated  to  those  for  physical 
assets.  Managers  voice  concerns  like  (a)  HRA  dollar  figures  are  less 
accurate  than  figures  associated  with  physical  assets;  (b)  HRA  figures 
are  more  difficult  to  audit  — l.e.,  to  check  — for  accuracy,  and 
(c)  decisions  based  on  HRA  figures  affect  people,  not  machines. 

Yet,  It  Is  not  certain  that  Points  (a)  to  (c)  above  reflect  the 
true  picture.  First,  there  are  ambiguities  In  traditional  accounting 
of  physical  assets.  For  example,  what  Is  a plant  that  cost  $50,000 
to  build  20  years  ago  worth  today?  Should  the  original  figure  be 
adjusted  for  appreciation?  What  rate  of  appreciation  should  be  applied? 
How  often  should  the  adjustment  be  made?  These  questions  are  not  very 
different  from  those  HRA  Is  faced  with. 
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In  terms  of  checking  the  accuracy  of  accounting  figures,  both 
HRA  and  traditional  accounting  methods  are  dependent  on  having  measures 
that  are  reliable  and  valid.  The  procedure  and  need  for  assessing  the 
accuracy  of  production  cost  measures,  for  example,  would  be  the  same  for 
both  HRA  and  traditional  accounting  systems.  Of  course,  the  appro- 
priateness of  the  FPTI  prediction  equations  across  time  and  organizational 
units  needs  to  be  evaluated  regularly.  This  additional  checking,  however, 
reflects  the  fact  that  HRA  attempts  to  account  for  additional  variables. 

The  third  concern  — that  HRA  describes  people  whereas  traditional 
accounting  describes  machines  and  buildings  — Is  the  most  significant 
difference.  However,  It  Is  Important  to  recognize  that  decisions  are 
made  everyday  which  Impact  on  people's  working  lives.  Thus,  the 
objection  to  "accounting"  for  people  Implies  that  HRA  would  foster 
decisions  more  Injurious  to  those  people. 

Up  to  now,  decisions  regarding  human  resources  have  been  based 
on  managers'  past  experiences  with  similar  cases,  combined  with  their 
personal  assessment  of  the  current  situation.  Under  this  system, 
estimated  costs  of  decision  alternatives  can  be  evaluated  In  terms  of 
their  effects  on  physical  resources.  Effects  on  human  resources 
can  only  be  guessed.  Decisions  based  on  such  guesses  Include  a great 
deal  of  error,  because  they  are  vulnerable  to  the  misperceptions, 
preferences,  and  prejudices  of  the  Individual  decision  maker. 

An  HRA  system,  on  the  other  hand,  would  provide  additional  Input 
for  evaluating  decisions,  vis-a-vis  their  likely  Impact  on  the  value 
of  the  human  organization.  The  descriptions  of  the  human  organization 


; 
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would  be  based  on  multiple  perceptions,  rather  than  on  one  Individual's 


view.  It  Is  probable  that  employees  (as  well  as  employers)  would 


benefit  from  the  Increased  objectivity  and  attention  HRA  provides. 


In  addition,  HRA  has  the  potential  to  Introduce  new  variables 


Into  the  list  of  desired  outcomes  and  the  human  resource  factors 


believed  to  determine  these  outcomes.  Thus,  It  Is  possible  that  Important 


changes  will  occur  In  organizational  priorities.  Such  changes  might 


Increase  the  probability  of  organizational  survival  as  well  as  Improve 


the  work  situation  of  employees  (Ross,  1978). 


Avoiding  dehumani nation.  The  view  that  HRA  should  not  be  done 


relates  to  the  concern  that  It  will  foster  "dehumanization."  The  fear 


Is  that  essential  qualities  of  Individuals  will  be  lost  by  accounting 


for  them  In  dollars. 


Yet,  In  current  accounting  systems,  the  emphasis  Is  totally  on 


physical  assets.  This  Is  significant  because  research  has  shown  that 


managers  attend  more  closely  to  areas  that  are  measured  (e.g.,  Anthony, 


1970;  Cammann,  1976;  Likert,  1967;  Thompson,  1967).  Current  value  HRA 


might  Increase  the  consideration  given  to  human  resources  utilization 


simply  by  measuring  It. 


In  this  regard.  It  Is  Important  to  distinguish  our  concept  of 


current-value  HRA,  which  focuses  on  work  group  functioning,  from  other 


forms  of  HRA  which  attach  dollar  values  to  Individuals.  With  a work- 


group-based accounting  system,  the  emphasis  Is  on  how  groups  of  people 


work  together  rather  than  on  what  one  person  does.  The  exception  to  this 


group  focus  1$  that  particular  managers  might  be  held  accountable  for 


r 
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changes  In  the  value  of  groups  they  supervise.  Of  course,  managers  are 
already  held  accountable  for  the  performance  of  groups  under  them. 

HRA  would  add  accountability  for  the  human  resource  variables  affecting 
that  performance.  While  some  managers  might  view  this  change  as  limiting 
their  freedom  of  action  (Argyrls,  1971),  the  additional  Information 
provided  could  also  Increase  their  ability  to  manage  effectively  (Likert, 
1967). 

Thus,  It  Is  not  a case  of  HRA  fostering  dehumanization  or  not. 
Rather,  concerns  about  accounting  for  human  resources  In  dollars  (or 
some  other  numeric  limit)  need  to  be  weighed  against  the  potential 
benefits  of  this  accounting  method  for  those  same  resources. 


Issues  of  Control 

The  term  "accounting"  Implies  accounting  "to"  someone  (Ross,  1978). 
Early  human  resources  accounting  efforts  such  as  the  one  In  R.G.  Barry 
Corporation  (1970)  strove  to  Include  the  HRA  findings  on  the  company's 
reports  to  stockholders.  More  recently.  HRA  has  been  emphasized  as  an 
Internal  management  decision  aid  (Bowers  & Pecorella,  1975;  Mlrvls  & 
Lawler,  1977).  These  different  orientations  imply  accounting  to 
different  parties  *-  e.g.,  accounting  to  stockholders  versus  accounting 
to  management.  The  ethical  Issue  becomes  one  of  control  — how  much 
control,  by  whom,  and  for  whom.  HRA  theorists  are  beginning  to  address 
this  issue  more  directly.  Ross  (1978)  Is  now  working  to  develop  a social 
accounting  system  that  would  account  to  diverse  Interest  groups 
(employees,  management,  stockholders,  community,  others).  The  accounting 
report  would  take  different  forms  depending  on  the  "stakeholder" 
being  accounted  to.  In  this  type  of  system,  control  Is  shared. 
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Several  “stakeholders"  (to  use  Ross'  term)  could  potentially  be 
accounted  to: 

. organizational  leaders  responsible  for  the  company's 
long-term  survival, 

. managers  likely  to  be  held  responsible  for  the  results 
suggested  by  HRA, 

. employees  of  work  groups  whose  functioning  and  motiva- 
tions are  actually  being  valued, 

. stockholders  who  want  to  base  their  Investments  partly 
on  Information  provided  by  HRA, 

. citizen  protection  agencies  who  monitor  treatment  of 
workers  and  consumers, 

. accountants  and  social  researchers  external  to  the 
organization  who  can  provide  theoretical  and  empirical 
support  for  Including  some  measures  and  not  others. 

Ross  (1978)  views  these  stakeholders  as  having  areas  of  common 
Interests  as  well  as  areas  of  potential  conflict.  In  the  case  of  the 
current  value  HRA  method  described  herein,  the  two  most  significant 
parties  contributing  to  and  affected  by  the  system  are  organizational 
decision  makers  and  non-supervlsory  employees. 

The  Information  provided  by  HRA  to  these  stakeholders  has  Important 
implications.  Organizations  routinely  collect  and  retain  Information 
about  their  employees,  such  as  their  attendance  and  productivity.  Issues 
of  how  much  more  and  what  kind  of  Information  will  be  collected  are 
sensitive  ones.  The  underlying  concern  Is  probably  that  the  Information 
will  be  misused. 
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Caimtann  (1976)  discusses  four  potential  uses  of  data  systems 
like  HRA  would  provide,  to  which  we  add  a fifth: 

(1)  setting  of  performance  goals, 

(2)  evaluation  of  employees, 

(3)  allocation  of  performance-contingent  rewards, 

(4)  problem  solving, 

(5)  cost-benefit  analysis  of  development  projects. 

Decisions  will  need  to  be  made  regarding  which  uses  are  acceptable 
and  unacceptable,  and  under  what  conditions  this  holds  true.  For 
example,  Cammann  (1976)  found  that  when  Information  systems  were  used  by 
managers  for  evaluation  and  problem-solving  (i.e.,  with  the  emphasis 
on  development)  subordinates  responded  positively  and  also  Increased  their 
work-related  effort.  On  the  other  hand,  when  the  same  information 
determined  the  rewards  received,  subordinates  became  more  cautious  and 
self-protecting.  The  response  to  using  the  data  for  goal-setting 
depended  on  whether  the  people  affected  by  the  goals  had  participated  In 
setting  them. 

The  above  discussion  indicates  that  an  HRA  system  should  be 
responsive  to  the  concerns  of  significant  stakeholders  and  that  partici- 
pation of  these  groups  may  be  the  best  way  to  Insure  this  responsiveness. 


Conclusions 


“ ’y  issue,  »,  control.  Tllus  , 

-yes-  or  -no-  vote  for  HRA  misses  tK  rte  MMcs  „ He# 

teene  to  » great  degree  oo  the  system  actually  designed  and 
Some  guidelines  can  be  suggested,  however. 

Hrst,  If  an  HRA  system  Is  to  be  “ethical-  it  should  meet  some 
criterion  like  -to,,  and  ,„fo„ed.  consent.  T#(s  „ , ^ 

V M hy  sooie,  cesearchers.  Second.  the  role  relationships  a™,  the 

fleet  "stakeholders-  should  be  cl.rlfied  end  the  intended  uses  of 
the  system  agreed  „po„.  Tbes,  ,ssues  ^ ^ 

stages  of  development. 

In  addition  to  the  ethtoel  concerns  discussed  ebo.e,  a poor  HRA 

eyste.  (or  , poor  Implementation)  has  t»  further  costs:  resistance 

«.  the  system  »h,ch  reould  result  ,«s  of 

failure  of  ,h,  system  itself;  and  (2,  the  opportunity  costs  of  having 
foregone  alternative  programs. 

Thus,  there  are  several  strong  forces  for  the  careful  design  and 
implementation  of  current  HRA  systems,  rhese  forces  „rk  favor 
of  HRA  systems  considered  ethical  hy  significant  stakeholders 
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SECTION  V 


SimRY  AND  CONCLUSIONS 


Section  V restates  the  major  findings  of  the  FPTI  research 
conducted  In  both  civilian  and  Navy  settings.  Results  of  statistical 
analyses  from  Sections  II  and  III  and  the  next  steps  suggested 
by  the  utilization  issues  discussed  in  Section  IV  are  summarized 
briefly.  The  need  for  actual  applications  of  current-value  human 
resources  accounting  in  organizations  is  emphasized. 
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CHAPTER  11 

SUMMARY  AND  CONCLUSIONS 

Current-value  human  resources  accounting  is  intended  to  aid 
management  in  decision  making.  Its  further  goal  is  to  provide 
information  about  the  effects  of  organizational  policies  and  practices 
on  the  value  of  organizations'  human  resources. 

This  report  has  summarized  two  phases  of  research  activity. 

Phase  1 investigated  the  nature  of  the  relationship  between  the  human 
organization  and  organizational  effectiveness.  Phase  2,  called  value 
attribution,  involved  three  steps:  (1)  the  prediction  of  changes 
in  performance,  (2)  the  determination  of  the  dollar  value  of  these 
changes,  and  (3)  the  capitalization  and  discounting  of  these  (future) 
dollar  values. 

These  procedures  were  first  applied  to  previously  collected  data 
from  business  and  industry.  Two  performance  measures,  total  variable 
expense  (TVE)  and  absence  rate  (ABS) , were  predicted  by  the  Survey 
of  Organizations  (Taylor  & Bowers,  1972)  measures,  using  equations 
developed  via  (double  cross-validated)  linear  multiple  regression. 

The  following  conclusions  can  be  drawn  from  the  analyses: 
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• There  is  evidence  of  both  concurrent  and  predictive 
relationships  of  the  Survey  of  Organizations' 
predictors  to  the  criteria  (TVE  8 ABS). 

• As  the  theory  underlying  current-value  human  resources 
accounting  predicts,  the  relationships  with  future 
performance  periods  (i.e.,  predictive  relationships) 
are  stronger  than  those  with  concurrent  performance 
periods.  The  former  relationships  reach  mean  multiple 
R values  of  approximately  .50,  while  the  latter 
attain  an  average  peak  of  slightly  above  .30.  Similar 
patterns  are  displayed  by  both  criterion  measures, 

TVE,  and  ABS. 

• A tentative  conclusion  was  reached  that  the  lag  time 
period  (from  measured  organizational  functioning  to 
the  peak  of  its  impact)  is  nine  to  18  months. 
Consideration  of  the  time  from  the  likely  onset  of 
organizational  practices  to  this  same  peak  could 
extend  the  total  cycle  time  to  nearly  two  years. 

• Value  attribution  procedures,  together  with  capitaliza- 
tion and  discounting,  indicate  that  even  small  changes 
in  the  human  organization  can  yield  significant  incre- 
ments in  future  performance. 

• Although  a number  of  difficult  questions  remain,  the 
findings  clearly  demonstrate  that  the  behavioral 
resources  for  developing  a current  value  system  of 
human  resources  accounting  in  the  civilian  sector 
are  available. 

Second,  the  basis  was  laid  for  extension  of  current-value  HRA  to 
the  Navy.  Multivariate  analyses  showed  significant  relationships  (in 
proportions  far  exceeding  chance)  between  HRMS  measures  and  Navy 
performance  measures  (operational  readiness  8 reenlistment  rate). 
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While  the  data  necessary  for  completing  the  value  attribution  phase 
were  not  available,  there  was  clearly  evidence  to  merit  further 
development  of  FPTI  systems  in  the  Navy. 


Next  Steps 

The  most  essential  next  step  is  the  design  of  current-value  HRA 
systems  for  particular  organizations.  The  methodology  is  now  tested 
and  "sturdy"  enough  to  permit  an  experimental  application.  In  fact, 
further  development  and  refinement  of  FPTI  rests  on  the  shift  from 
the  use  of  data  archives  to  data  collections  specifically  designed 
for  a current-value  system  of  HRA.  Of  course,  several  Issues  remain 
and  must  be  addressed  — for  example: 

• the  number  and  nature  of  human  organization  predictors 
included  in  FPTI  equations, 

• the  degree  of  multicollinearity  (i.e.,  the  extent 
to  which  predictors  are  correlated  with  one 
another) , 

• the  frequency  of  measurements  of  both  the  human 
organization  and  performance  variables, 

• the  meaningfulness  of  performance  measures  to 
organizational  leaders  and  their  convertibility  into 
units  (such  as  dollars)  common  and  valued  in  the 
organizations, 

• the  appropriateness  of  prediction  equations  for 
different  organizational  units,  especially  when  the 
units  a-e  different  functionally  and  structurally. 


• the  stability  of  prediction  equations  from  year  to 
year. 
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Finally,  It  should  be  noted  that  HRA's  acceptance  and  viability 
hinges  as  much  on  how  It  Is  used  as  on  the  quality  of  Its  design. 

A utilization  study  which  Investigates  the  FPTI  system  should  accompany 
Its  application.  Such  a study  would  have  two  components:  (1)  the 
system  Itself  (l.e.,  how  It  Is  refined.  Implemented,  & adjusted), 
and  (2)  how  FPTI  systems  affect  organizational  functioning. 

In  conclusion,  well-designed,  well -Implemented  current  value  HRA 
system  can  provide  data  about  changes  In  the  value  of  a too  often 
overlooked  sector  of  an  organization  --  Its  human  resources.  The  presen- 
tation of  this  data  In  a unit  common  and  valued  In  the  organization  will 
show  more  clearly  the  Impact  of  management  decisions  on  the  human 
organization.  HRA  Is  also  a potential  tool  for  cost-benefit  analyses, 
problem  solving,  performance  evaluation,  and  other  management  duties 
currently  so  dependent  on  impressionistic  data.  Thus,  while  technical 
and  Implementation  Issues  remain,  accounting  which  for  the  Impact  of 
decisions  on  human  resources  will  be  a great  deal  more  accurate  than 
current  systems  that  only  Account  for  physlc&l  resources. 
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Table  A-l 


RELIABILITY  OF  SOO  MEASURES: 

MEAN  AND  RANGE  OF  ALPHA  COEFFICIENTS 
AND  HOMOGENEITY  RATIOS* 


Alpha  Coefficients 


Homogeneity  Ratios 


Mean 

(Range) 

Mean 

(Range) 

Organization  I 

.72 

(.51-. 86) 

.58 

(.26-. 85) 

Organization  II 

.87 

(.71-. 91 ) 

.67 

(.38-. 86) 

Organization  III 

..84 

(.67-. 94) 

.65 

(.41-. 84) 

Organization  IV 

94 

(.78-. 94) 

.70 

(.40-. 88) 

Organization  VI 

.85 

(.72-. 94) 

.67 

(.36-. 85) 

•These  statistics  were  computed  using  group  rather  than  Individual  data. 
The  data  were  aggregated  because  all  later  analyses  will  also  be  con- 
ducted at  the  group  level. 


APPENDIX  B 


PERFORMANCE  MEASURES: 

DEFINITION  OF  MEASURES, 

OATA  INCLUDED  IN  PERFORMANCE  PERIODS, 

& INTERNAL  CONSISTENCY  OF  PERFORMANCE  PERIODS 


Duration 


Nov.  ms-fufl.  1%» 


Nov.  \ttS-Sopt.  IM 


APPENDIX  C 


THE  HUMAN  ORGANIZATION-PERFORMANCE  RELATIONSHIP 


DOUBLE  CROSS-VALIDATION  AND 
EXAMINATION  OF  THE  RELATIONSHIP  ACROSS  TIME 


probability  of  obtaining  this  relationship  with  this  number  of  cases  by  chance. 


MULTIPLE  REGRESSION  AND  CROSS-VALIDATION  STATISTICS 


10'>4  10'Xl  L0‘>4  10‘>^  orxl  tz'x<  S9'>4  10'xl  10*>^  io->^ 


I0’>d  60**1  20’>d  92**1  H*>d 


Table  C-4 
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APPENDIX  D 


THE  USE  OF  CHANGE  SCORES 


As  Indicated  by  previous  conceptual  discussions  (Pecorella  & Bowers, 
1976a;  Likert  & Bowers,  1973),  the  current  value  methodology  rests  on 
the  observation  of  change  In  causal  predictor  variables  which  Is  then 
used  to  estimate  a future  change  In  some  criterion  of  employee  or  work 
group  behavior.  Attention  to  Issues  In  the  measurement  and  analysis  of 
change  has  Increased  with  Its  popularity.  A change  score  Is  defined  as 
the  difference  between  two  measurements  of  the  same  attribute  taken  at 
different  points  In  time.  Thus,  In  the  present  study  AX  * (X'-X)  Is  a 
change  score. 

Cronback  and  Furby  (1970)  and  Kessler  (1977)  both  list  four  basic 
uses  of  change  scores:  (1)  In  the  analysis  of  experimental  data, 

(2)  as  criterion  scores  In  correlational  studies,  (3)  as  Indicators  of 
theoretical  constructs  which  cannot  be  measured  directly  , and  (4)  to 
Identify  exceptional  Individuals  (Cronback  & Furby,  pg.  77).  They  do 
not,  however,  address  themselvas  to  the  use  of  change  scores  as  predictors 
of  change  In  a criterion. 

It  Is  clear  that  the  problems  associated  with  the  computation  of 
change  scores  will  exist  regardless  of  their  Intended  use.  These  problems 
center  about  two  Issues:  (1)  the  reliability  of  change  scores,  and 
(2)  the  effects  of  "regression  towards  the  mean." 

The  reliability  of  a change  score  Is  a function  of  Its  component 

score  (the  scores  on  the  attribute  at  T and  again  at  T')  reliabilities 

o o 

(Rx  & RXJ,  and  Its  component  score  Intercorrelatlons  (i"xx-)- 
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RAx  - VAR(X)Rx  ♦ VAR(X')Rx.  . 2S0(X)S0(X')r„.  m 

VAR(X)  ♦ VAR(X')  - ZSD(X)SD(X')rxx. 

SO  ■ standard  deviation 

VAR  • variance 

R ■ reliability 

•"xx-  ■ Pearson  product-moment  correlation  between  X and  Y' 

These  effects  may  be  more  easily  seen  if  we  assume  that  VAR(X)-VAR(X'), 
and  RX*PX>  (Kessler,  1977).  Doing  so,  equation  (1)  becomes  equation  (2). 


RAx  . 2VAR(X)(Rx)  - 2VAR(X)rxx,-  R^r^ 
2VAft(x)  - 2VAR(X)rxxT  T^r^T' 


(2) 


From  equation  (2)  we  see  that  the  upper  limit  of  the  change  score  reli- 
ability Is  the  reliability  of  Its  component  scores  (If  RxfRx-  then  the 
larger  of  the  two  Is  the  limit  of  R^).  This  Is  not  a surprising  result 
since  we  would  hardly  expect  the  difference  between  two  component  scores 
to  be  more  reliable  than  the  most  reliable  of  the  component  scores. 
Equation  (2)  also  demonstrates  that  as  the  correlation  between  X and  X' 
(rxx»)  Increases,  the  reliability  of  their  observed  difference  decreases. 
This  may  be  seen  intuitively  If  one  considers  that  when  r . Is  very  high, 
we  would  say  that  X and  X'  are  almost  Identical  to  each  other.  Any 
observed  difference  between  two  nearly  identical  quantities  will  reflect 
little  more  than  measurement  error.  Since  the  difference  Is  our  change 
score,  it  follows  than  when  rxx>  Is  high,  the  change  score  reliability, 

Rix  will  be  low. 

It  Is  Interesting  to  note  a potential  fallacy  here.  Test-retest 
reliability,  which  Is  a measure  of  stability  over  time.  Is  perhaps  the 
most  comnon  conception  of  component  score  reliability.  Any  attempt 


A 


to  measure  reliability  In  this  manner  while  attempting  to  measure  change 
results  In  conceptually  (and  often  algebraically)  equating  Rx  and  r ... 
This  necessarily  produces  low  change  score  reliabilities  which  can 
be  attributed  to  low  component  score  reliabilities  (If  Rx***xx-  Is  low)  or 

to  high  c'mponent  score  Intercorrelatlons  (If  Rx"rxx*  high).  Thus, 
the  reliability  of  the  change  scores  will  Inevitably  suffer  If  component 
score  stability  (the  most  conmon  definition  of  reliability)  and  change 
are  measured  at  the  same  time.  The  alternative,  assuming  a decision  to 
use  change  scores.  Is  to  use  a measure  of  reliability  other  than  stability 
measured  at  the  same  time  at  which  change  Is  being  measured.  In  the 
present  study,  Rx  Is  measured  by  Cronbach's  alpha,  a measure  of  Internal 
consistency.  Thus,  the  potential  fallacy  described  above  Is  not  of 
concern  here.  The  change  score  reliabilities  herein,  reported  In  Table 
1 along  with  component  score  reliabilities  and  Intercorrelatlons,  are 
necessarily  a function  of  Rx>  Rx>,  and  r ..  However,  since  the 
definition  and  computation  of  component  score  reliability  (RX«RX*) 
clearly  distinct  from  that  of  component  score  stability  over  time  (rxx-). 
we  are  able  to  obtain  generally  high  reliabilities  for  both  the  component 
and  change  scores.  The  figures  reported  In  Table  D-l  were  computed  for 
797  work  groups  which  have  S00  measures  available  for  T and  T'. 

The  second  problem  associated  with  gain  scores  Is  a "regression 
toward  the  mean"  effect  which  produces  a negative  correlation  between 
AX  and  X.  Kessler  (1977)  describes  three  mechanisms  by  which  this 
effect  occurs  and  discusses  the  most  popular  correction  for  this  the 


Table  D-l 


SOO  CHANGE  SCORE  RELIABILITIES 


'Figures  shown  are  for  all  work  groups  with  SOO  scores  at  TQ  and  T ' (N«797) 

JRx  and  Rx,  are  the  alpha  coefficients  for  SOO  Indices  measured  at  TQ  and 
T'  respectively. 

’r  . Is  the  Inter-wave  correlation  of  T_  and  T'  SOO  Index  scores. 


R.  Is  the  reliability  of  the  change  score  AX(-X'-X) 


INDEX 

,Rx 

■v 

*r  » 

XX 

*RAx 

Supervisory  Support 

.91 

.93 

.43 

.86 

Supervisory  Goal  Emphasis 

.83 

.89 

.49 

.73 

Supervisory  Work  Facilitation 

.90 

.92 

.44 

.84 

Supervisory  Team  Building 

.91 

.93 

.49 

.84 

Peer  Support 

.85 

.88 

.33 

.80 

Peer  Goal  Emphasis 

.80 

.82 

.36 

.69 

Peer  Work  Facilitation 

.89 

.88 

.32 

.83 

Peer  Interaction  Facilitation 

.89 

.90 

.35 

.84 

Human  Resources  Primacy 

.91 

.91 

.69 

.71 

Communication  Flow 

.81 

.86 

.54 

.64 

Motivational  Conditions 

.80 

.86 

.59 

.59 

Decision  Making  Practices 

.65 

.88 

.62 

.36 

Satisfaction 

.84 

.89 

.51 

.73 
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effect.  Briefly,  this  correction  Involves  the  use  of  the  residuals 
of  the  gain  scores  after  they  have  been  regressed  on  the  TQ  component 

A A 

scores.  Thus,  the  quantity  (AX-AX),  where  AX  ■ Bq+B  X,  Is  used  as  a 
"residua 11  zed*  gain  score.  Both  Cronbach  and  Furby  (1970),  and 
Kessler  (1977)  argue  that  this  correction  1$  of  limited  or  no  use. 

While  the  problems  Inherent  In  change  score  computation  are  fairly 
well  known,  their  Implications  for  the  various  uses  of  change  scores  are 
still  being  actively  debated  (Kessler,  1977).  Furthermore,  the  debate 
centers  on  the  four  uses  of  change  scores  listed  above  and  whether 
and  how  they  should  be  corrected.  To  our  knowledge  the  debate  has  not 
yet  touched  on  change  scores  as  used  In  the  present  study,  l.e.,  as 
predictors  In  a regression  equation  developed  from  one  wave  of  the 
component  scores.  Given  this  lack  of  guidance,  our  stragegy  has  been 
to  use  the  raw  or  uncorrected  gain  scores  (AX«X'-X)  as  opposed  to 
applying  one  of  the  various  "correction  formulae."  Our  rationale  for 
this  Is  twofold:  first,  these  correction  formulae  are  shown  to  be  of 
extremely  limited  use  (Cronbach  & Furby,  1970).  Second,  the  current 
use  of  change  scores  does  not  fall  Into  any  of  the  previously  examined 
purposes  and  there  Is  no  advantage  In  simply  applying  a correction 
formula  without  an  explicit  theoretical  and/or  statistical  rationale. 


Figure  E-l 
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Figure  E-2 

ABS  PERIOD  A 
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Table  F-l 


CHARACTERISTICS  OF  DELETED  DATA 


Crl  terl  on 

Period 

Criterion  Standardized 
Score  of  Deleted  Cost 
Centers1 

Before  Deletion 

After  Deletion 

N 

R 

N 

R 

TVE 

D 

9.15 

509 

.25 

505 

.28 

H 

7.79 

51 

.49 

45 

.57 

ABS 

C 

7.13 

435 

.28 

434 

.31 

D 

4.84 

6.26 

128 

.39 

121 

.40 

E 

-10.15 

435 

.26 

434 

.30 

H 

6.9 

290 

.35 

289 

.42 

‘In  all  periods  except  ABS-D,  only  one  cost  center  was  eliminated.  In  ABS-D,  two  cost  centers  were 
eliminated. 


Table  G-1 

MEANS,  STANDARD  DEVIATIONS  AND  RELIABILITIES 
OF  CHANGE  SCORES  ON  13  SOO  INDICES 


TVE  (N-507)  ABS  (N-373)  TOTAL  (N-797) 


J 

SO 

J 

SD 

X 

SD 

RAX 

SOO  Index 

Supervisory  Support 

.045 

.664 

.091 

.651 

.070 

.679 

.86 

Supervisory  Goal  Emphasis 

.046 

.605 

.099 

.590 

.080 

.632 

.73 

Supervisory  Work  Facilitation 

.134 

.695 

.187 

.667 

.182 

.714 

.84 

Supervisory  Team  Building 

.123 

.749 

.200 

.734 

.166 

.782 

.84 

Peer  Support 

.008 

.503 

.043 

.515 

.019 

.533 

.80 

Peer  Goal  Emphasis 

.096 

.551 

.122 

.536 

.114 

.582 

.69 

Peer  Work  Facilitation 

.123 

.606 

.175 

.598 

.164 

.644 

.83 

Peer  Interaction  Facilitation 

.076 

.660 

.143 

.650 

.106 

.699 

.84 

Human  Resources  Primacy 

.048 

.550 

.576 

.557 

.047 

.578 

.71 

Communication  Flow 

.110 

.564 

.166 

.564 

.125 

.586 

.64 

Motivational  Conditions 

.006 

.526 

.051 

.495 

.024 

.541 

.59 

Decision  Making  Practices 

.085 

.519 

.102 

.536 

.089 

.560 

.36 

Satisfaction 

-.011 

.498 

.059 

.473 

.011 

.520 

.73 

TVE  • Statistics  for  work  groups  used  to  predict  changes  In  TVE 
ABS  * Statistics  for  work  groups  used  to  predict  changes  In  ABS 
Total  ■ Statistics  for  all  work  groups.  R^x  Is  for  all  797  work  groups. 
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EQUATIONS  FOR  RETURNING  PREDICTED  CHANGES  IN 
STANDARD  SCORE  FORM  TO  RAW  SCORE  FORM 


For  the  univariate  case  we  have: 

(1)  If  Zv-Y-7 

(2)  and  Y-B0+BX 


(3)  and  2y*B0^BjX 


(4)  then  Zv-Y-7 

Y 

(5)  since  ZV'*B„  ♦B-X' (assuming  B„  »B„  , and  B7-B,') 

• Oj  t Oj  0 c t 

* * 2 


Y - "Raw"  criterion 
score 

B ■ Regression  Coefficient 
used  to  estimate  Y 

B,  • Regression  Coefficient 
used  to  estimate  2y. 

' ■ at  or  subsequent  to  wave 
2 S00  measurement 


(6)  and  Y 1 *B  +BX ' 

o 

(7)  then  Zv'-Y’-? 

' SDy 

(8)  Since  AZV«Z  '-JL-Y'-?  - Y-? 
Y Y Y W 51T 


(assuming  B0«B0'  and  B-B 1 ) 


(9)  then  AZV-Y'-Y  . AY 
Y SDy  SPy 

(10)  and  AY-SDy'AZy 


Equation  (1)  Is  the  formula  whereby  standardized  or  ’ 2 • scores  are 
computed.  (2)  Is  the  regression  equation  for  the  least  squares  estimate 

A A 

of  Y,  Y.  (3)  Is  the  regression  equation  for  the  computation  of  Zy  where 
Zy  Is  defined  by  the  function  shown  In  (4).  (5)  shows  the  prediction 

A 

of  a score,  Zy',  using  a value  of  X'  on  the  predictor  and  the  parameters 

A 

Bj  and  B0  ; It  Is  Important  to  note  that  Zy'  as  computed  In  (5)  Is  In 
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general  not  a true  standard  score.  It  will  not  have  a mean  of  zero  and 
standard  deviation  of  one  unless  these  parameters  for  X'  are  Identical 
to  those  for  X.  (7)  shows  the  relationship  of  ' to  Y'  when  Y*  Is 
computed  as  shown  In  (6).*  (8)  Is  a definition  of  Zy.  which  by 
algebraic  manipulation  becomes  (9).  Finally,  the  transformation  of 

a a ^ 

to  AY  Is  shown  In  (10).  Again.  AZy  Is  not  a standard  score  but  the 
difference  between  two  scores  which  are  linear  transformation  of  "raw" 
predicted  scores. 

The  predicted  change  scores  were  In  the  form  of  AZy  scores  and 

A 

had  to  be  converted  to  AY  form.  This  Is  done  by  equation  (10). 

Since  this  original  standardization  was  accomplished  within  organizations, 
the  value  of  SDy  Is  different  for  each  organization.  These  values  of 
SDy  are  shown  In  Table  A-l 


•The  effect  of  standardization  within  organizations  (use  of  different 
SDy)  on  the  multiple  R's  was  discussed  by  Davenport,  et  al.  (1977). 

There  Is  a similar  effect  here  on  the  relationship  of  Zy'  to  Y*  so 

that  (7)  Is  only  an  estimation  of  the  actual  relationship.  The  findings 
In  Davenport  et  al.  (1977)  Indicate  that  the  effect  Is  small,  however, 
and  therefor*  (7)  has  been  used  as  It  stands. 


Table  H-l 

STANOARD  DEVIATIONS  OF  TVE  AND  ABS  SCORES 
USED  TO  CONVERT  PREDICTED  SCORES  FROM 
STANDARD  SCORE  FORM  TO  RAW  SCORE  FORM 


TVE 

ABS 

ORG  I 

... 

2.49 

ORG  II 

2.99 

4.79 

ORG  III 

5.46 

2.93 

ORG  IV 

1.52 

— 

ORG  VI 

Plant  1 

0.24 

— 

Plant  2 

0.36 

4.00 

Plant  3 

1.95 

2.81 
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APPENDIX  I 

The  treatment  of  the  TVE  measures  from  Organizations  II  and  III  as 
though  they  were  total  rather  than  labor  costs  Influenced  our  predicted 
cost  savings.  Figure  1-1  compares  the  result  of  multiplying  the  ratio 
of  actual  labor  costs  (ALC)  to  scheduled  labor  costs  (SLC),  by  (1) 

Standard  Dollars  (SD)  (the  denominator  from  TVE  for  Organizations  IV 
A VI)  to  the  result  of  multiplying  (2)  by  scheduled  labor  costs.  Me 
are  concerned  with  three  possible  situations:  the  labor  cost  ratio 
(ALC/SLC)  Is  smaller  than  the  dollar  ratio  (AD/SD) . equal  to.  or 
larger  than  the  dollar  ratio.  As  shown  In  the  first  column,  multiplication 
of  the  labor  cost  ratio  by  scheduled  labor  cost  always  yields  a product, 

X,  equal  to  actual  labor  cost  which  must  be  smaller  than  actual  dollars. 
Column  2 shows  that  multiplication  of  the  labor  cost  ratio  by  the 
Standard  Dollar  yields  a product,  X,  that  Is  In  all  cases  larger  than 
the  actual  labor  cost  and  In  two  cases  less  than  or  equal  to  the  actual 
dollars.  Clearly  In  these  two  cases  (cells  2 A 4)  multiplication  of  the 
ALC/SLC  ratio  by  SD  yields  a more  accurate  estimate  of  AD  than  does 
multiplication  by  SLC.  In  the  third  case  (cell  6)  the  result  of  multi- 
plying the  labor  ratio  by  SD  Is  larger  than  ALC  and  AO.  Whether  AD  Is 
closer  to  ALC  or  to  the  product  of  the  multiplication  (X)  will  depend 
on  the  actual  figures.  Thus  In  at  least  two  of  the  three  possible 
situations,  multiplication  of  the  labor  ratio  by  the  standard  dollars, 
as  done  In  the  present  value  attribution  Illustration,  will  Increase  the 
accuracy  of  the  estimates  of  actual  dollars.  As  was  noted  previously,  the 
principle  Is  the  same  whether  we  are  estimating  actual  dollars,  predicted 
actual  dollars  or  predicted  change  In  actual  dollars. 


1 
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Table  1-1 

EFFECT  OF  TREATMENT  OF  IABOR-COST-BASED 
TVE  MEASURES  AS  STANDARD- DOLLAR-BASED  TVE  MEASURES 
ON  ESTIMATES  OF  ACTUAL  DOLLARS 


Relation  of 


MULTIPLIED  BY: 

SLC 

SD 

Cel1  1 ALC  - X < AD 

CeU  2 ALC  < X < AD 

C#11  3 ALC  • X < AD 

Cel1  4 ALC  < X - AD 

Ce11  5 ALC  ■ X < AD 

Cel1  6 ALC  < AD  < X 

ALC  < AD 

5UT 

ALC  . AD 

ALC  . AD 

5UT  55 


ALC  ■ Actual  Labor  Costs 
SLC  « Scheduled  Labor  Costs 
AD  ■ Actual  Dollars 
SD  - Standard  Dollars 

ALC  < AD  and  SLC  < SD  since  labor  costs  are  only  a portion  of  all  dollar  costs. 
ALC 

X ■ Product  of  £££•  and  appropriate  multiplier. 


APPENDIX  J 

COSTING  OF  PREDICTED  TVE  CHANGES 
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Table  J-l 

SELECTED  PERCENTILES  OF  ENGINEERED 
DOLLAR  STANDARDS  FOR  COST  CENTERS 
FROM  ORGANIZATION  VI 


Percentile 

10 

20 

25 

30 

40 

50 

60 

70 

75 

80 

90 


Dollar  Standard 

$ 11,218 
19,915 
20,887 
24,748 
41,511 
55,715 
79,741 
125,940 
144,150 
180,520 
457,000 


mm 


Table  K-l 

PREDICTED  CHANGE  IN  PERCENTAGE  ABS1  FOR  EACH  ORGANIZATION,  BY  PERIOD 


N 

C 

D 

E 

F 

G 

H 

I 

J 

ORG  I 

10 

-11.06 

3.97 

-.71 

-2.37 

2.20 

-2.03 

-3.43 

1.88 

ORG  II 

15 

.34 

2.94 

.62 

.11 

-3.85 

-1.10 

9.50 

.22 

ORG  III 

11 

-1.92 

.06 

-1.30 

-.65 

.26 

.05 

.71 

.15 

ORG  VI 

• 

Plant  2 

20 

-8.44 

8.56 

2.02 

-.47 

.31 

-6.01 

3.57 

-.93 

Plant  3 

36 

1.79 

5.73 

2.96 

-7.11 

2.50 

1.96 

-10.16 

4.81 

N » Number  of  cost  centers.  Total  number  of  work  groups  = 373 
'Note:  all  figures  are  percentages 


APPENDIX  L 


DOLLAR  VALUES  OF  PREDICTED  CHANGES  IN 
TVE  AND  ABS  BY  MONTH 


Table  l-l 


DOLLAR  VALUE  OF  PREDICTED  CHANGE  N TVE  BY  MONTH  AND  ORGANIZATION 


Month  T*  ♦ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  II 

-764 

-764 

-764 

-190 

-190 

-190 

-190 

-190 

269* 

44* 

44* 

44* 

$ STANDARD 

ORG  III 

-898* 

-898* 

-898 

-898 

-349 

-349 

-349* 

73* 

-205 

-205 

-205 

-205 

• 20,887 

ORG  IV 

-585 

-585 

-585 

-585 

-585 

-585 

-464* 

-407 

33* 

-267* 

-267* 

-267* 

ORG  VI  - Plant  1 

-96 

-194 

-194 

-194 

-102 

-102 

-102 

-102 

-33 

-33 

-33 

-33 

Plant  2 

-249 

-249 

-249 

-249 

-169 

-169 

-169 

-169 

-152 

-152 

-152 

-152 

Plant  5 

-975 

-975 

-593 

-593 

-593 

-435 

-435 

-435 

23 

73 

23 

23 

Month  T ' ♦ 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

ORG  II 

-2039 

-2039 

-2039 

-507 

-507 

-507 

-507 

-507 

719* 

117* 

117* 

117* 

$ STANDARD 

ORG  III 

-2396* 

-2396* 

-2396 

-2396 

-930 

-930 

-930* 

195* 

-546 

-546 

-546 

-546 

* 55,715 

ORG  IV 

-1560 

-1560 

-1560 

•1560 

-1560 

-1560 

-1237* 

-1086 

89* 

-713* 

-713* 

-713* 

ORG  VI  - Plant  1 

-256 

-518 

-518 

-518 

-273 

-273 

-273 

-273 

-89 

-89 

-89 

-89 

Plant  2 

-663 

-663 

-663 

-663 

-451 

-451 

-451 

-451 

-407 

-407 

-407 

-407 

Plant  3 

•2602 

•2602 

-1582 

-1582 

-1582 

-11622 

-11622 

-11622 

61 

61 

61 

61 

Month  T* 

♦ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  II 

•5276 

-5276 

-5276 

-1312 

-1312 

-1312 

-1312 

-1312 

I860* 

303* 

303* 

303* 

ORG  III 

-6198* 

-6198* 

-6198 

-6198 

-2407 

-2407 

-2407* 

505* 

-1413 

-1413 

-1413 

-1413 

ORG  IV 

-4036 

-4036 

-4036 

-4036 

-4036 

-4036 

-3200* 

•2811 

231* 

-185* 

-185* 

-185* 

ORG  VI  - 

Plant 

1 

-663 

-1341 

-1341 

-1341 

-706 

-706 

-706 

-505 

432 

139 

-231 

-231 

Plant 

2 

-1715 

-1715 

-1715 

-1715 

-1168 

-1168 

-1168 

-1168 

-1052 

-1052 

-1052 

-1052 

Plant 

3 

-6732 

-6732 

-4094 

-4094 

-4094 

-30070 

-30070 

-30070 

159 

159 

159 

159 

$ STANDARD 
* 144,150 


♦The  only  prediction  available  for  this  organization-month  cell  was  that  made  by  an  equation  where  the  organi- 
zation concerned  was  not  represented  In  the  sample  used  to  develop  the  prediction  equations. 
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Table  L-2 

DOLLAR  VALUE  OF  PREDICTED  CHANGE  IN  ABS  BY  MONTH  AND  ORGANIZATION 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  I 

468 

-88 

-88 

-292 

272 

272 

272 

272 

-252 

-252 

-252 

-252 

Coat 

ORG  II 

432 

347t 

262f 

262t 

16 

-568 

-568 

-164* 

-164* 

1404* 

1404* 

32* 

ORG  III 

52* 

52* 

-1164 

-1164 

-584 

232 

232* 

44* 

44 

44 

636 

132 

* $40 

ORG  IV 

Plant  2 

•1444 

-1444 

1464* 

1464* 

344 

52* 

52* 

-1028* 

-1028* 

612* 

612* 

-160* 

Plant  3 

452 

452 

1440* 

1440* 

744 

628* 

628* 

492* 

492* 

-2556* 

-2556* 

1212* 

ORG  I 

976 

-176 

-176 

-584 

544 

544 

544 

544 

-504 

-504 

-504  ■ 

-504 

Coat 

ORG  II 

664 

694t 

524t 

524t 

32 

-1136 

-1136 

-328* 

-328* 

2808* 

2808* 

64* 

ORG  III 

104* 

104* 

-2328 

-2328 

-1168 

464 

464* 

88* 

88 

88 

1272 

264 

ORG  VI 


Plant  2 

Plant  3 

-2888 

904 

• 2888 

904 

2928* 

2880* 

2928* 

2880* 

688 

1488 

104* 

1256* 

104* 

1256* 

-2056* 

984* 

-2056* 

984* 

1224* 

-5112* 

1224* 

-5112* 

-320* 

2424* 

ORG  I 

1464 

-264 

-264 

•876 

816 

816 

816 

816 

-756 

-756 

-756 

-756 

Coat 

ORG  II 

1296 

1041t 

786t 

7B6t 

48 

-1704 

-1704 

-492* 

-492* 

4212* 

4212* 

96* 

* $120 

ORG  III 

ORG  VI 

156* 

156* 

-3492 

-3492 

-1752 

696 

696* 

132* 

132 

132 

1908 

396 

Plant  2 

-4332 

-4332 

4392* 

4392* 

1032 

156* 

156* 

-3084* 

-3084* 

1836* 

1836* 

-480* 

Plant  3 

1356 

1356 

4320* 

4320* 

2232 

1884* 

1884* 

1476* 

1476* 

-7668* 

-7668* 

3636* 

-(-Calculated  as  a weighted  combination  of  periods  D and  E.  Heights  assigned  equal  to  the  proportion  of  Plants  In  each  period,  D and  E. 
Month  2 - .75  D ♦ .25  E;  Month  3 - Month  * - .5  D + .5  E. 

•The  only  prediction  available  for  this  organization-month  cell  was  that  Mde  by  an  equation  where  the  organization  concerned  was 
not  represented  In  the  s maple  used  to  develop  the  prediction  equations. 


APPENDIX  M 


PRESENT  VALUE  OF  CHANGES  IN 


PERFORMANCE,  DISCOUNTED  AT  H PER  MONTH 


Table  N-l 


PRESENT  VALUE  Of  CHANCES  IN  TVE,  DISCOUNTED  AT  1%  PER  MONTH 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  II 

-757 

-749 

-742 

-183 

-181 

-179 

-177 

-176 

246 

40 

39 

39 

$ STANDARD 

ORG  m 

-889 

-880 

-872 

-863 

-332 

-329 

-325 

68 

-187 

-185 

-183 

-182 

ORG  IV 

-579 

-573 

-568 

-562 

-556 

-551 

-432 

-376 

31 

-242 

-240 

-237 

• $20,887 

ORG  VI 

• Plant  1 

-95 

-190 

-189 

-187 

-97 

-96 

-95 

-95 

-31 

-30 

-30 

-30 

Plant  2 

•246 

-244 

-241 

-239 

-161 

-159 

-158 

-156 

-139 

-138 

-137 

-135 

Plant  3 

-966 

-956 

-576 

-570 

-564 

-410 

-406 

-4024 

21 

21 

21 

20 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  II 

-2019 

-1999 

-1979 

-487 

-483 

-478 

-473 

-468 

665 

106 

105 

104 

$ STANDARD 

ORG  III 

-2372 

-2349 

-2325 

-2302 

-885 

-877 

-868 

180 

-499 

-494 

-489 

-485 

ORG  IV 

-1545 

-1529 

-1514 

-1499 

-1484 

-1470 

-1154 

-1003 

82 

-646 

-639 

-633 

. $55,715 

ORG  VI 

- Plant  1 

-254 

-508 

-503 

-498 

-260 

-257 

-255 

-252 

-82 

-81 

-80 

-79 

Plant  2 

-656 

-650 

-644 

-637 

-429 

-425 

-421 

-417 

-372 

-368 

-365 

-361 

Plant  3 

-2576 

-2551 

-1536 

-4980 

-1506 

-10949 

10840 

-10733 

56 

55 

54 

54 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  II 

-5226 

-5172 

-5121 

-1261 

-1248 

-1236 

-1224 

-1211 

1700 

274 

271 

264 

$ STANDARD 

ORG  III 

-6137 

-6076 

-6016 

-5957 

2290 

-2268 

-2245 

4660 

-129 

-1279 

-1266 

-1254 

ORG  IV 

-3996 

-3957 

-3918 

-3879 

-3840 

-3802 

-2985 

-2596 

211 

-167 

-165 

-164 

• $144,150 

ORG  VI 

• Plant  1 

-657 

-1314 

-130 

-1288 

-672 

-665 

-659 

-466 

-395 

-1266 

-207 

-205 

Plant  2 

-1698 

-1682 

-1665 

-1648 

-1111 

-1100 

-1089 

-1078 

-962 

-953 

-943 

-934 

Plant  3 

-6665 

-6599 

-3973 

-3934 

-3895 

-2832 

-28047 

-27769 

145 

144 

142 

141 

Table  H-2 

PRESENT  VALUE  Of  CHANGES  IN  ABS,  DISCOUNTED  AT  1*  PER  MONTH 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  1 

483 

-86 

-85 

-281 

259 

256 

254 

251 

-230 

-228 

-226 

-224 

Coat 

ORG  11 

428 

340 

254 

252 

15 

-535 

-530 

-151 

-150 

1271 

1258 

28 

* $40 

ORG  III 

51 

51 

-1130 

-1119 

-556 

219 

216 

41 

40 

40 

570 

117 

ORG  VI 

Plant  2 

-1430 

-1416 

1421 

1407 

327 

49 

49 

-949 

-940 

554 

549 

-142 

Plant  3 

448 

443 

1398 

1384 

708 

592 

586 

454 

450 

-2314 

-2291 

1076 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  1 

966 

-173 

-171 

-561 

518 

512 

507 

502 

-461 

-456 

-452 

-447 

Cost 

ORG  II 

855 

680 

509 

504 

30 

-1070 

-1060 

-303 

-300 

2545 

2517 

57 

» $80 

ORG  III 

103 

102 

•2260 

-2237 

-1111 

437 

433 

81 

80 

80 

1140 

234 

ORG  VI 

Plant  2 

-2859 

-2831 

2842 

2814 

655 

98 

97 

-1899 

-1880 

1108 

1097 

-284 

Plant  J 

895 

886 

2795 

2768 

1416 

1183 

1171 

909 

900 

-4628 

-4582 

2151 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ORG  1 

1450 

-259 

-256 

-842 

776 

769 

761 

754 

-691 

-684 

-678 

-671 

ORG  II 

1283 

1020 

763 

755 

46 

-1605 

-1589 

-454 

-450 

3813 

3775 

85 

ORG  in 

154 

153 

-3389 

-3356 

-1667 

656 

649 

122 

121 

119 

1710 

351 

ORG  VI 

Plant  2 

-4289 

-4247 

4263 
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